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PREFACE. 



In terminating the second year of their labours, 
the Editors of this. Journal proceed^ consistently 
with the plan which they formerly announced, to 
draw a retrospective outline of the progress of 
those principal branches of Science and Art, 
which properly belong to the object of their work ; 
and if it be found that during the last twelve- 
month no very brilliant discoveries have been 
added to the general stock, it will nevertheless, 
be allowed to have been enriched with many use- 
ful and important inventions, and to have received 
a considerable increase of facts and observations. 
Aithoagh therefore the march of science has not 
been rapid, it has been sure, and we have nothing 
to apprehend from those retrograde movements 
which are apt to succeed too rapid strides. 

Regarding the Philosophical Transactions as the 
standard of English Science, we shall first notice 
the contents of the volume for 1817, and afterwards 
advert to the novelties which have been brought 
before the public by other channels of informa- 
tbn, and from other sources. 

Among the chemical papers^ Sir Humphry 
Davy's researches on flame obviously stand fore- 
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most ; they not only contain many new philoso- 
phical facts, and tend to elucidate some recondite 
chemical phenomena, but what is of more im- 
portance, they develope principles applicable to. 
the purposes of common life ; among them are 
those upon which the security of the miner's lamp 
depends, and which we have elsewhere frequently 
adverted to. The question, what is flame? is 
for the first time satisfactorily answered in this 
paper. It is aeriform matter, heated so highly as 
to be luminous ; and when luminous, its tempera- 
ture is considerably beyond that which is com- 
monly called a white heat ; so th^t air may be 
made hot enough to impart a white heat to solid 
bodies, and yet not become luminous itself; as 
may be easily shewn, by holding a piece of thin 
platinum wire over the chimney of an Argand 
lamp fed with spirit of wine, or even by the com- 
mon expedient of lighting a piece of paper, by 
exposing it to the current of hot air which rushes 
out of a common lamp glass. Such berag the 
nature of flame, it is further obvious, that if we 
cool it by any means, we must at the same time 
extinguish it ; and this is accordingly done, by 
passing it through the metallic apertures of fine 
wire gauze, or any other substance which has 
considerable conducting and radiating powers in 
regard to heat,orwhich, in other words, is capable 
of producing a cooling effect. So a piece of wire- 
gauze placed in the centre of the flame of a candle, 
cuts it as it were in half^ the upper part being 
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PREFACB. Ill 

extinguished by the cooling power of the gauze, 
while the lower part remains luminous, because 
of a temperature sufficiently high. 

The power, therefore, of a metallic or other 
tissue to prevent explosion, will depend upon the 
heat required to produce the combustion as com- 
pared with that acquired by the tissue ; and the 
flame of the most inflammable substances, and 
of those that produce most heat in combustion, 
will pass through a metallic tissue that will inter- 
rupt the flame of less inflammable substances, or 
those that produce little heat in cofnbustion ; so 
that diflerent flames will pass through at different 
degrees of temperature. 

It fortunately happens, that the fire-damp of 
coal mines requires a very high temperature for 
its inflammation, and, consequently, even a coarse 
tissue will have sufficient cooling powers to pre- 
vent its explosion, and security is proportionally 
easily attainable. 

, That flame may be extinguished simply by 
cooling^ Sir Humphry ingeniously shews, by 
potting a coil of cold platinum wire close to a 
small flame of a spirit lamp : it goes out in conse- 
quence of the heat carried off by the wire ; which 
is not the case if the wire be previously heated: or 
to descend to a more common illustration — ^when 
we blow out a candle^ the extinction of the flame 
is produced by the cooling power of the current of 
air projected into the flame> and the hottest flames 
are least easily blown out. 
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There is therefore nothing mysterious, recon- 
dite, or difficult to be understood in the opera- 
tion of the safety lamp. The flame being sur- 
surrounded by wire-gauze^ nothing can enter or 
pass out of the cage in a state of inflammation; 
and when the fire-damp gets in^ it bums with- 
out being able to communicate with the exterior 
inflammable atmosphere. 

Another interesting subject discussed in this 
paper, relates to the nature of the light of flames, 
and their form. When pure gaseous matter is 
burned the light is very feeble, and the density 
of a common flame is proportional to the quantity 
of solid charcoal first deposited and afterwards 
burned. The flame of pure hydrogen is pale blue, 
and emits very little light ; but if we throw into it 
metallic filings, small pieces of platinum wire, 
powdered charcoal, or any other solid matter, its 
light become^ increased by the ignition of this 
extraneous addition. It is precisely thus with 
the flames of candles, lamps, and carburetted^ 
hydrogen, or as it is now emphatically called, 
gas* The inflammable element is pure hydrogen ; 
the whiteness and intensity of the light being 
produced by a quantity of ignited carbonaceous 
matter given off by the decomposition of the in- 
flammable matter, and heated white hot. The 
form of flame is conical, because the greatest heat 
is in the ceptre of the eiplosive mixture. In 
looking stedfastly at flame, the part where the 
combustible matter is vplatilized is seen^ and it 
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appears dark, contrasted with the part in which 
it begins to burn ; that is, where it is so mixed 
with air as to become explosive. When the wick 
becomes clogged with charcoal, it cools the flame 
by radiation, and prevents a proper quantity of 
air from mixing with its central part ; hence the 
charcoal thrown off from the top of the flame 
is only red hot, and much escapes uncon- 
sumed. 

The facts stated by Sir H. Davy, in the first 
section of this paper, show that the luminous ap- 
pearances of shooting stars and meteors cannot 
be owing to any inflammation of eUuHc fluids^ 
but must depend upon the ignition of solid bodies. 
Dr. Hal ley calculated the height of a meteor at 
ninety miles; and the great American meteor 
which threw down showers of stones, was esti- 
mated at seventeen miles high. 

The velocity of motion in these bodies must in 
all cases be immensely great; and the heat pro- 
duced by the compression of the most rarified air 
from the velocity of motion, must be probably suf- 
ficient to ignite the mass ; and all the phenomena 
may be explained, \{ falling stars be t^upposed to 
be small bodies moving round the earth in very 
eccentric orbits, which become ignited only when 
th^y pass with immense velocity through the upper 
regions of the atmosphere, and if the meteoric bo- 
dies which throw down stones with explosions 
be supposed to be similar bodies containing com- 
bustible or elastic matter. 
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There is another paper of Sir H. Davy's in this 
volume of the Philosophical Transactions, explain- 
ing the singular phenomenon of the ignition of 
metallic wires in inflammable gaseous mixtures. 
Thus if a fine coil of platinum wire be heated and 
introduced into an explosive atmosphere of coal 
gas, it becomes red hot, and continues so till the 
gas is burned ; affording an instance of combustion 
at a temperature sufficient to ignite the wire^ but 
insufficient to inflame the gas. A whimsical 
application of this fact is exhibited by putting 
a small coil of pjatinum wire round the wick of 
a spirit lamp, which when heated becomes red hot, 
and remains so as long as the vapour of the spirit 
is supplied ; the heat never becoming sufficiently 
intense to produce its inflammation. Sir H. Davy 
proposes to improve the safety-lamp by placing 
a coil of platinum wire within the cage above the 
flame, which will thus continue to give light in 
atmospheres so foul as to extinguish flame^ and will 
only cease to be luminous when the air is unfit 
•for respiration. 

We cannot take our leave of these curious, new, 
and interesting researches, without expressing our 
surprise and indignation at certain piratical at- 
tempts which have lately been made upon our 
author's grand discovery of tfce safety-lamp ; or 
rather, at the misguided zeal with which some 
persons have been wilhng to support such per- 
fectly unwarrantable claims. 

In this volume, we are glad again to see the 
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Dame of one who has formerly contribated largely 
to the celebrity of the Chemical department of the 
Philosophical Transactions • We allude to Mr. 
Hatchett's description of a process for the com- 
plete purification of musty corn : it is extremely 
simple, and practice has proved it effectual. 
The corn is put into any convenient vessel capa- 
ble of containing at least three times its quantity ; 
the vessel is then filled with boiling water, the 
grain occasionally stirred^ and the hollow de- 
cayed grains, which float, are to be removed ; 
in half an hour the water may be drawn off, 
the com rinced with cold water^ drained, and 
kiln-dried. 

The remaining chemical contributions to this 
volume relate to a new fulminating platinum dis- 
covered by Mr. Edmund Davy, and to an astrin- 
gent vegetable substance from China, which was 
sent to Sir Joseph Banks, who entrusted its exa* 
mination to Mr. Brande. It proved to be a spe- 
cies of galls, containing little else than tannin and 
gallic acid; hence excellent for black dye and 
writing ink, but less proper for the purposes of 
the tanner. 

It is to be regretted that many useful and pro- 
bably abundant productions of distant countries, 
and even of our own Indian possessions, are 
scarcely known in this country^ while many less 
useful articles of consumption are abundantly 
importedi because habit has sanctioned the sub- 
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stitation. The same observations^ are much more 
applicable to several manufactures of the East, 
which deserve to be scientifically investigated^ and 
of which the principles would, no doubts be most 
importantly applicable at home ; but in one way 
or other these matters have been strangely oeg*- 
lected, principally in consequence of the deficient 
education of those whose opportunities have been 
most extensive. 

Comparative Anatomy, and Physiology, consti- 
tute important features in the volume of the Philo- 
sophical Transactions for 1817; and there are no 
less than seven valuable communications on these 
subjects from the pen of Sir Everard Home« Of 
most of these we have already given abstracts in 
other parts of this work. They are illustrated 
by some of the most beautiful engravings which 
we ever remember to have seen, from the ad- 
mirable drawings of Mr. Clift, and Mr. Baiier. 
The skill of the former as an anatomical draughts- 
man has been long known ; he possesses the talent of 
transferring to paper the complicated appearances 
of dissected parts, with more truth and accuracy 
than any of his predecessors whose works we 
have had occasion to examine. Mr. Baiier 's labours 
have hitherto been chiefly, if not entirely confined 
to botanical subjects^ and the exquisite produc- 
tions of his pencil which enrich the cabinet of 
the President of the Royal Society, who has long 
patronised his talents, are well known to many 
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of our re&ders. We are glad to see his pecoliar 
abilities brought to bear on the illustratiou of 
animal physiology. 

Of Dr. Johnson's account of the common leech, 
and Mr. Todd's experiments on the torpedo, we 
have elsewhere spoken ; and the results of Mr. 
Wollaston's experiments with his Hiermometriccd 
Barometer for measuring altitudes we have com- 
municated, (Vol. iii. p. 372, of this Journal.) 

We have occasionally noticed Dr. Wilson 
Philip's phyMological Researches, which he hBM 
now embodied and published in his ^^ Experiment 
tal Inquiry into the Laws of Vital Functions, &c.*' 
The last volume of the Philosophical Transac- 
tions contains a paper of his '^ on the Effect of 
Galvanism in restoring a due action of the Lungs :" 
he recommends this remedy in cases of habitual 
asthma or asthmatic dyspnaea ; in inflammatory 
cases however it has proved injurious, and in 
cases connected with dropsy or other mechanical 
impediments it has turned out inefficient. 

The remaining paper on comparative ana- 
tomy, is *' on the Oenus Ocythoe of Rafinesque, 
with a description of a new species," by Dr. 
Leach ; of which, and of Dr. Davy's paper on 
the temperature of the ocean and atmosphere, we 
have given some account in our Quarterly Re- 
ports of the Proceedings of the Royal Society. 

A paper by Sir W. Herschell, ** on the Arrange^ 
ment of Celestial Bodies in Spacey and on the 
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Extentand Canditum of the Milky Way/* and two 
papers by the Astronomer Royal '' on Parallax ^^^ 
which have recently been rewarded by the Pa- 
risian Academicians with Lalande's Gold Medal^ 
conclude the list of communications printed by 
the Royal Society, with the exception of a long 
French communication on Ship Building by M. 
Dupin, and the following on Mathematical sub- 
jects : 

A paper entitled ^' Observations on the Analogy 
between the Calculus of Functions and other 
Branches of Analysis ,*' by Charles Babbage, Esq. 
M. A. F. R. S. 

Several singular analogies are pointed out, one 
of which relates to a method of solving functional 
equations by a process very similar to that em- 
ployed by Euler for the solution of differential 
equations, by means of a factor, which renders 
the equations integrable. In the application of 
this, however, to functional equations, some diflS- 
culties occur, which still require elucidation. 

" Two general Propositions in the Method of 
Differences^ By T. Knight, Esq. 

The two propositions here treated of, are to 
determine the »'* difference, or n^ integral of a 
function of any number of quantities whose differ-* 
ences are variable. The method pursued by 
Mr. Knight is sufficiently simple, considering the 
complicated nature of the formulee investi^d;ed. 
It might however be rendered still more concise, 
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by employing the elegant device of Arbogast, of 
separating the symbols of operation from those of 
quantity ; thus the expression : 

u^£lMt+ It"- '«"- -tr ^^ (^> y) , . 
^ 1 dx--^dy^ *^- 

which Mr. Knight denotes thus : 

=(^) ia(.+.)- 

would be very naturally represented by 

d 



(4+«^0*^''^^ 



and similarly in other instances. 

This author does not appear to be aware of the 
admirable work which contains this artifice of 
notation, the Calculus of Derivations ; in it, if we 
mistake not, (see Art. 409), he will find a theorem 
much more comprehensive than the two which he 
has demonstrated, and which, in fact, contains 
them, but it is treated by different principles. 

A paper by T. Knight, Esq. " on the Construe^ 
tion of Logarithmic Tables.^' 

The author proposes to give instructions for the 
formation of a table of logarithms to any num- 
ber of decimals. These will undoubtedly be found 
useful, when the increased accuracy of experi- 
mental inquiry shall haye rendered necessary 
more extensive tables than those in common use ;. 
and there is an uniformity in the plan that Mr. 
Knight has pointed out, which has not been very 
prevalent in the instructions generally given for 
this purpose. In the mean time it is much to be 
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regretted that the immense tables calcalated 
under the direction of M. Prony have not yet 
been given to the world. It is now about twenty 
years since this vast labour was accoroplishedy 
and we have but lately heard of an intention of 
publishing an abridgement of them to eight places 
of decimals ; and even this appears to depend on 
the chance of finding a number of subscribers to 
defray the expence of publication. Even in this 
reduced state they would be a valuable present 
to the mathematical world, as from the methods 
taken to insure their accuracy, they would form 
a criterion by which the accuracy of the common 
tables might be ascertained. 

This volume also contains a note from Mr. 
Knight, in which he acknowledges that the proof 
he had given of the binomial theorem, and which 
the Royal Society inserted in the volume of their 
Transactions of the preceding year, had been 
invented and published by Mr. Spence about six 
years before ; and he makes the same acknow- 
ledgement with respect to the first theorem in his 
paper on the construction of logarithmic tables, 
which we have already noticed as appearing in 
the present volume. 

The very learned and ingenious gentleman who 
has thus anticipated the results of Mr. Knight, is 
now no more ; he was one of the very few of our 
countrymen who cultivate the higher departments 
of mathematical science; intimately acquainted 
with the present state of that science, he devc^d 
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hiniself with ardour to extend its boundaries; and 
the snccessful result of bis early efforts furnished 
abondant cause to regret the premature termina- 
tion of a career of originality and genius. His 
mathematcal pi^rs have been examined by Mr. 
Herschell, and some, which are sufficiently com- 
plete, are in the course of publication ; amongst 
these will be found a paper on the ItUegratum 
of som^e Equations (^ finite Differences , of very 
oonsiderable difficulty. 

One of the most important additions to mathe* 
matical literature during the past year, is a New 
Explanation of the TT^ory of Imaginary Qtianft- 
iie$, by B. Oompertz, Esq. It is a subject which 
has always been considered as involved in consi- 
derable difficulty, although the accuracy of the 
results obtained by their means has never been 
disputed. The mode of reasoning pursued by 
Mr. Oompertz is peculiarly delicate and refined, 
and to those who are sufficiently advanced in 
these studies to appreciate its force, it is perfectly 
conviBcing. 

We shall not attempt to abridge this explana- 
tion, which would lose considerably by being 
deprived of the illustrations with which it is so 
ably supported. We cannot, however, forbear 
noticing the singular connection which Mr. Gom- 
pertz has shown to exist between the doctrine 
of imaginary quantities, and one of the most 
beautiful and interesting branches of geometry^ 
the subfect ofporisms. 

The mechanic arts in this country have already 
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reached so high a degree of perfection as to render 
them, in many instances, almost incapable of 
improvement ; hence, their advances cannot be 
expected to be so rapid and brilliant as the bran- 
ches of chemical science, which, as it is deve- 
loped, is constantly affording new facilities to the 
man c^ science, as well as the manufacturing 
artist. Considerable advances have, however, 
been made in this department since the first ap- 
pearance of this work, and the Editors trust that 
they will not be accused of inattention to this 
most important branch of British improvement^ 
since they have taken occasional opportunities of 
introducing accounts of such objects as came to 
their knowledge, and which seemed most particu- 
larly deserving of public attention. 

Among the most prominent of the mechanical 
improvements which we have now to notice, is 
the dry process of preparing and husbanding Flax^ 
of which a particular account is given in our pre- 
sent volume^ and which appears to hold out mate- 
rial advantages to this nation. 

The typographic art has not only been improved 
and facilitated, but this improvement has been 
extended to several articles connected with it; 
and the ingenious application of machinery and 
steam to the process of printing, as practised at 
the Times newspaper office, and in a more im- 
proved state at the printing-office of Mr. Bensley, 
cannot fail to excite astonishment at the rapidity 
with which the work is performed. 

The new and ingenious printing press of Mr. 



Digitized by 



Google 



PRBFACB. XV 

Donkin^ the revival and introduction of the litho- 
graphic art, or printing from stone, and the im« 
proved processof printing in colours without plates, 
and the use of inks without oil or any material 
which may discolour the white of the paper, as 
proposed by Mr. Savage, all possess important 
advantages. 

Mr. Didot has likewise materially improved 
and simplified the process of prodircing paper in 
continuous sheets, or cutting it into any size or 
form. 

Among the manufacturing processes, that of 
weaving has received some important improve- 
ments^ particularly from that most ingenious artist 
and manufacturer Mr. Heathcoat, of London, who 
was the first to contrive effective machinery^ which 
should imitate with precision all the intricate mo- 
tions ofthe lace maker upon the pillow^ and pro- 
duce a fiibric in formation similar to that of foreign 
lace, and scarcely to be distinguished from it. He 
has since so far improved his machinery, as to 
introduce the gimp or pattern upon it in the first 
instance while weaving: nor is his machinery 
confined to the production of one breadth at a 
time. He has since directed his attention to 
that most valuable machine, the stocking frame, 
and DOW produces several pairs at once, by a pro- 
cess nearly similar to that which originally pro- 
duced but one web. Mr. Mersey's new process 
for weaving coach and livery lace is also highly 
worthy of notice^ as producing a fabric from the 
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isame materials, which far exceeds in beauty any 
thing which had preceded it. 

The manufacture of woollen cloth in this 
country has likewise been carefully attended to, 
and has received some valuable improvements, 
not only in the growth and preparatbn of wool, 
but likewise in the finishing processes called 
shearing and gigging, by the machinery intro- 
duced by Messrs. Lewis, Price, Colliers, and 
others, in Gloucestershire. 

The easy and safe conveyance of passengers 
and goods, by road^ and navigation, is an object 
of the first importance in a commercial country, 
and one particularly deserving of attention. The 
benefits arising from canal i^avigation, are already 
sensibly felt in every part of the kingdom, and 
from the attention which has for some time past 
been paid to propelling vessels by steam, and the 
many improvements which have been proposed in 
its application, there is every reason to hope that it 
will be as efiectually used in canals and at sea, as 
in rivers ; and in a future Number, when some of 
these new expedients have stood the test of expe- 
rience, we shall offer some remarks on itkone 
'which appear the most efficient. Several machines 
have likewise been presented to the public for 
amending and repairing roads. 

Loudon has within the last few years to boast 
the acquisition of two new Bridges: the light 
and elegant iron structure of Yauxhall^ erected 
under the direction, and from the design of 
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James Walker^ Esq., and the magnificent granite 
bridge of Waterloo, which as a piece of modern 
masonry is perhaps unrivalled in the world. The 
more stupendous iron bridge of Southwark is 
making rapid progress towards completion, under 
the directions of John Rennie, Esq,, and will 
probably be finished before the close of the present 
year ; while the patent lately obtained by Captain 
Samuel Brown, R. N., may perhaps be the means 
of producing an effort of art almost beyond ima^ 
gination, since he proposes to construct a bridge 
of chains formed of long bars of iron, the central 
opening of which will be 1000 feet, and the 
lateral ones 500 feet each ; and his deductions are 
drawn from experiments conducted so carefully^ 
to leave no doubt of the possibility of carrying this 
grand scheme into execution. 

The progress which the illumination from coal 
gas is making, not only in the metropolis, but in 
various provincial towns, and the perfection to 
which the apparatus is now brought, cannnot be 
considered among the least of the improvements 
of the present day. 

To these may be added, the improvements m 
fire arms, derived from the patents of Messrs. 
Manton, PauUi, and Sartoris, the latter of whom 
have applied the heat obtained from the condensa- 
tion of air, to fire the charge^ instead of flint and 
steel. Adie's alteration of the barometer, by 
which it is rendered completely portable ; the 
improvement of Bramah's lock, by which the most 

VOLt V. c 
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perfect security is obtained ; the kaleidoscope of 
Dr. Brewster, for assisting the imagination of 
artists, in producing regular forms in a manner 
almost magical ; and many other articles, which 
want of room, rather than of inclination, obliges 
us to pass over in silence. 

Having said thus much concerning the scien- 
tific novelties of the year, we might refer to 
a multitude of important facts, discoveries, and 
inventions which have been brought before the 
public by periodical writers ; but as our object is 
rather to form a general estimate than to enter 
into particular details, and as we are necessarily 
limited in this place, we pass over much in silence, 
and refer our readers to our own pages* and those 
of our colleagues and contemporaries, for the ma- 



• We trust that the plan of the mUcellancous article in the 
present Number will be approved of.' We propose that it 
should present a quarterly retrospect of the subject it em- 
braces, consisting partly of original experiments, and intelli- 
gence; partly of such gleanings from daily and monthly 
publications as are thought worthy of being more pemia* 
nently recorded. These it is intended to arrange under the 
following heads : 

I. Mechanical Scibnce. 

Abstract Mathematics. 

Mechanics, Astronomy. 

Optics, Pneumatics. 

Hydrostatics, Aooustics, &c.* 

Architecture. 

Mechanical Manufactures. 

— — — — Agriculture. 
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terials which .fill up the outline and. complete ^he 
sketch Wjehave given. 

For the same reason we have abstained from re- 
marks npon the progress of the sciences abroad, 
where they have beeo diligently cultivated, and 
more especially in the capital of the French em- 
pire. 

To revert u^ore immediately to ourselves, we 
trust that our own pages, as well as those of other 
works, bear testimpny to the activity of the 
Royal Institution, and that the various courses 
of instruction, which under the direction of the 
Managers of. the Establishment, are annually 



II. Chemical Scisncb. 

Chemistry. 
Meteorology. 
Electricity. 
Mftgnetism. 

III. Natural Histort. 
Zoology. 
Botany. 
Mineralogy. 
Geology. 
Anatomy. 
Medicine. 
Surgery, &c. 
IV. General Litkratuee, Fi»r Arts, amd Miscrllaneoui 
Subjects. 
Literary Intelligence. 
Antiquities. 
Painting. 
Sculpture. 
Engraving. 
Ornamental Arts. 
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delivered within our walls^ are calculated to sus- 
tain the reputation of the School, and the credit 
of the Professors. 

If the patronage bestowed be considered as 
bearing a relation to the merits c^ our exertions, 
we begin to perceive grounds of solid satisfaction. 
Though our zeal and activity were never blunted 
by the alarming apprehension of pecuniary em- 
barrassment, with which we were once assailed, 
it stiH operated in many respects as a repulsive 
power to the well wishers of the establishment, 
and gave an apparent sanction to the weak inven- 
tions of our enemies. From these we are now. 
relieved, partly by the accession of new members, 
of whom a list is annexed^ and partly by a dona- 
tion from John Fuller, Esq., of Rose Hill, who 
has contributed the interest of the sum of one 
THOUSAND POUNDS to the general purposes of the 
Institution ; and upon conditions couched in 
terms of unbounded liberality, has proffered 
the capital either towards the immediate extinc- 
tion of our very small outstanding debt, or for the 
foundation of a sinking fund. 

It is hoped that such an example of well directed 
bounty may prove generally useful to the interests 
of science, and that funds will not be wanting, 
wherever it shall Ije shewn that they are not frit- 
tered away in visionary schemes, but legitimately 
applied to the diffusion of knowledge ; that they 
are not suffered to slide into the pocket of the 
sinecurist, but economically employed for the 
public good. 
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List of Members elected into the Rotal Institution 
in the year 1817* 

J(^n Hambroiigh, Esq. 

Thomfts Hoblyn, Esq. F. R. S. 

Thojnas Jeaiis, Esq. 

Samuel Parkes, Esq. F. L. S. 

George Moore» Esq. 

Fredtrick Hodgson, Esq. 

John Dynetev, Esq. 

Sir W. Burroughs, Bart. M. P. 

Samuel P. Wright, Esq. 

Anthony Bertolacci, Esq. 

Major W. C. Holloway, Royal Engineers. 

Lieutenant Colonel John Baillie, F. R. S. 

Oliver Farrer, Esq. 

Captain Thomas v^oleby, Royal En^eers. 

William Stewart Rose, Esq. 

James Grodine, Esq. 

Charles Robinson, Esq. 

Alexander Copland, Esq. 

Augustus Bozzi (iranville, M. D. 

Robert Williams, Ebq. M. P. 

Lieutenant Colonel Ansley. 

Jeremiah Olive, Esq. 

Ashurst Majendie, Esq. 

C.P.Mayer, Esq. 

Thomas Roberts, Esq. 

Jesse Watts Russell, Esq. 
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LIST OF BOOKS PRESENTED TO THE UBRARY OF THE 
ROYAL INSTITUTION IN THE YEAR 1817. 



1817. DOVOR8* 

Jan. 27. Collectanea ad Statom cmlem et ecdeaiatticam Geo. Allan, Esq. M. P. 

Comitatas Donelmeoiis, 4to. M. R. I. 

A View of the Agricaltorai, CoiiiBiercial, and Fi- 
nancial Interests of Cevlon , 8vo. Bjr Anthonj 

Bertolacci. Esq. M . R. 1. The Author. 

The Institutions of Ph^siologj, bj^ J. F. Blomen- 

bach, Bto. * John lUKotson, BL D. 

Le Vrajr et Methodique Cours de la Physique reso- 

lutive, par Annibal Barlet, 4to. £dward Brooke, Esq. 

Transactions of the Geological Society, toL it. 

part].4to. The Geological Society. 

The 39th Report of the Society for Bettering the 

Condition of the Poor. The Sode^. 

Feb. 17. Essays on Hypochondriacal and other Nenrona William Loxinore, £«). 

Affections, by John Reid, M. D. Sto. M. R. I. 

G. Biagioli, Tesoretto della Lingua Toscana, Bto. The Author. 
Mar. 5. Curiosities of Literature, vol. S. by J. D'Isradi, Esq. The Author. 

Essays, Religious and Moral, by Isaac Hawkins General Tbomton« M. P. 

Browne, Esq. Bvo. M. R. I. 

10. Two Sketches of France, Belgium and Spa, in two 

Tours during 1771 and 18I6, Bvo. The Author. 

A Genealogical Chart of the Kings of England. Mr. Richard Mttdiell. 

17. Outlines of Geology, by W. T. Brande, Professor 

of Chem. R. I..^c. The Author. 

Sketch ot a Plan for a Reformation in the System of 

Provincial Banking, Bvo. The Aatbor. 

April 14. Cursory Remark* on a Bill for Regulating of Mad- 

Houses, by G. Man Burrows, M. D. F. L. S. &c. The Author. 
A Narrative of Occurrences in the Indian Countries 

of North America, since the connexion of the Earl 

of Selkirk with the Hudson's Bay Company, Bvo. The Author. 
27. Transactions of the Horticultural Society, 4to. The Horticultural Society. 

A Treatise on the Records of the Creation ; by John Isaac Hawkins Browne, 

Bird Sumner, Af A. 2 vol. Bvq. Esq. 

Artfuronnts in fisvour of the practicability of relieving 

Sie able-bodied Poor, and finding employment 

for them, by Sir Egertun Bndges, Bart. M. P. The Author. 
Essai General d'Education rhy!»iaue. Morale, et 

Intellectuale, par M. A. Jullien, dc Paris, 4to. The Aatbor. 
May 5. An Inquiry into several Questions of Political 

Economy, applicable to the present state of Great 

Britain, bv Anthony Bertolacci, Esq. M. R. I. The Audior. 
12. Algebra, with Arithmetic and Mensuration, from the Henry Thomas Colebrooke, 

Sanscrit of Brahmegupta and Bha«icara, 4to. Esq. F. R. S. 6cc tec 

The Statutes of the Realm, vohunes 2 and 3. folio. His Majesty's Commls- 
Foedera, new edition, vol. i. 2 parts. sioners w the Public 

Domesday Book, vol. ir. and Supplement Records. 

Inquuitionum ad Capellam Domini Regis Retoma- 

tarum, vol. 3, and Supplement, folio. 
A New System of Commercial Arithmetic for 

Monies, Weights, and Measures, by Thomas 

Preston, l2mo. The Author. 
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1817. DONORS. 

lC>yt6. Demgn for a bridge over the River Menej, at 

Rmicom, to connect the Counties of Chester and Thomas Telford, Esq. 
Lancaster. F.R. S.E. 

J(ioel6. M. De Pradt on the Colonies, and the present 

American Revolutions* 8vo. ITie Publisher. 

Herbarius ; sive Aggregator practicus de Simplicibus, £arl Snenoo', President of 
cum/iguris, 4to. c tit. antiqua, the K. I. 

July 7. The S4th Volume of the Transactions of the> Society 
oi Arts, Manufactures and Commerce. 
Mr. Arthur Aikin's Address at the Distribution of 

Rewards bj the Society of Arts, &c. The Society of Arts, &«. 

Remarks on the Construction of Hot Hooses, by J. 

C. Loudon, F. L. S. 4to. The Author. 

A New System of practical political Economy, with 
Eng^vings of the Hydrostatic Ship. llie Author. 

Aug. 4. Philosophical Transactions for 1817, Part I. The Royal Society. 

A Parallel drawn between the two intended Chinese 

Dictionaries, 4to. The Attthor and Editor. 

The Colonial Journal, No. 5 and 6. The Editor. 

A Dissertation on the Stmctore of the Obstetric For- 
ceps ; with several new Forms, by R. Rawlins, 
Surgeon, Oxford. The Antfior. 

Remarks on Arsenic, considered as a Poison and a 

Medicine, by John Marshall, Surgeon. The Author. 

Septr. 15. Chemical Amusement ; Instructive Experiments in 

Chemistry, by Frederick Accum, 12mo. The Author. 

An Essay on the nature of Heat, Light, and Electri- 
city, bj Charies Carpenter Bompass, Esq. Bvo. The Author. 
Transactions of the Geological Socie^, v ol. IV. 

Part S. The Geological Society. 

The Principles of Diagnosis, by Dr. Manball Hall, 

Bvo. The Author. 

IP.Nairattve of Mr. James Sadler's Aerial Voyage 
across the Irish Channel, Oct 1, 1812, and a( 
Mr. Windham Sadler's, July 22, 1817. Mr. John Sadler. 

24 An Essay on the' Chemical History and Medical 
Treatment of Calculous Disorders, by Alexander 
Blarcet, M. D. F. R. S. M. R. X. &c. Bvo. The Author. 

The Geneva Catechism, prepared by the Pastors of 
Geneva, for the Swiss and French Protestant 
Churches, 12mo. The Revd. Dr. Abauzit 

Oct JO. Vrfor Eccle«a.ticu. temp. Henr. VIII. Vol. S.foBo. "L'^ffibfeZ^t 
A Letter on the Measures of the Medical Officers of 

the London Eye Infirmary, by Sir W. Adams. The Author. 
Lusus Natune Londini, observatis, descriptus, Ta- 
bula et Notb insuper illustratus, ^ B. De Sanctis, 
M. D. The Author. 

Nov. 3. A Letter to Professor Stewart, on the objects of ge- 
neral Terms, and on the axiomatical Laws of 
Vision, by John Feame, Esq. The Audior. 

10. Six Letters on Singing, by the Revd. C. J. Smith, 

A. M. The Author. 

Observations on the Phenomena a( Insanity, by 
Thomas Forster, F. L. S. The Authw. 

Beer. 1. Pbservations on the origin of Decorative Architec- 
ture, by Samuel Ware, Esq. F. S. A. M. R. I. The Autiior. 
Archaeolona, Vol XVIIL Part 2. The Society of Antiquaries. 

FhikMophKal T^nnsactions, for 1817, Part 2. The Royal Society. 
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1817. DOWORS. 

Traniactioiis of tfie Hortkaltaral Society, Vol. 11. 
Pmrt 6. The Horticultiinl Society. 

5. An expcrinienta] loqairj into the Laws of the Vital 

FuncUont, by A. P. Wilson, M.D. F.R.S. £. 8to. The Author. 

Case of the Salt Duties ; with Proofi and Illustra- 
tions, by Sir Thomas Bernard, Bart M. R. I. The Author. 

Observations on the Gaol or Typhus Fever, by Sir 

O. O. Paul, Bart. The Author. 

The European Magazine for 1817. Mr. Aspeme, the PnbEsher 

Tbe Bepository of Arts, LiteratQie, kc &c. Mr. Ackerman, the Publiriier 



A Collection of Swedish Bfinerals has been presented to the Institution 

by Professor Swiedenstiemhsu 
Mr. Dowson of Wdbeck-street has presented and fixed one of his 

excellent Door Springs to the News-paper Room. 
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THE QUARTERLY JOURNAL 

OF 

SCIENCE AND THE ARTS. 



Aet. I. On the Origin and Ficisritudes of literature, 
Science, and Art, and their Influence on the preterit 
State of Society : being a Discourse delivered on the 
opening of the Liverpool Royal Institution, by Wil- 
liam ^oscoE, Esq. 

1 H I s Discourse is upon a subject intimately Connected with 
the object of our Journal, and our readers cannot be dis- 
pleased that we lay before them some extracts from a compo- 
sition, distinguished by the Justness of its views, and by the 
various erudition with which its accomplished author has 
adorned and illustrated his arguments and positions. It is 
not, indeed, to be expected, that much norelty will be found 
in the discussion of topics, upon which so many writers have 
cfisplayed their reasoning ohd learning, and with which so 
many volumes have been filled. The merit of this perform- 
ance, when divested of the interest arising from its ornaments 
and style, consists in having separated from the results of 
mere conjecture, some conclusions, that may be safely relied 
on, as furnishing maxims and directions for the progressive 
improvement of the arts and sciences, and in marking perspi- 
cuously the circumstances, that most frequently accompany their 
prosperity or decay. Unfortunately, some of the causes which 
have operated from the remotest periods most extensively, 
and in ways the most evident, to impede the progress, to 
hasten the decline, or finally to obliterate the vestiges of our 
Vol. V. B 
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improvements, are little subject to the control of human wis> 
dom, and all experience teaches us, it is more to be expected 
they should be mitigated in their violence, or at times sus- 
pended, than wholly extingubhed. Other causes, of a partial 
nature, and more in the power of governments or individuals 
to suppress or bring into activity, which are supposed to pro- 
mote, and which appear at different stages of the history of 
mankind and in various combinations of social order, to have 
assisted in the extension of our knowledge, have not always 
proved so decisive in their effects, as to afford undoubted rules 
to guide our steps. ^ 

The signal success of the people composing some of the 
Greek republics, in their attempts to perfect the arts and 
sciences, and the unquestionable prooft they have left of their 
advancement, have induced many writers to investigate the 
causes which animated the genius, and excited the energies of 
that extraordinary race, to reach the excellence they attained. 
The free nature of their governments, and their public insti- 
tutions, are supposed to have served as the foundation of this 
acknowledged eminence ; yet to the republics such eminence 
waa not exclusively confined. It may iudeed be doubted* if 
the history of antiquity has transmitted to us materials suffi- 
cient to determine with certainty, how far such causes ope- 
rated to produce the benefits ascribed to tiiem ; or to what 
extent they received assistance from other motives, well known 
to awaken exertion. The tastes, opinions, prejudices, private 
habits, and the various relations of individuals in a nation to 
each other, are not frequently recorded by the historian, 
and can be but imperfectly collected from works written pro- 
fessedly to instruct us on such points : yet, upon their tendency 
to encourage or depress the progress of knowledge, must the 
&te of literature and the sciences much depend. Even at 
periods not &r distant from our own times, and in states of 
society subject to our personal inspection, how difficvdt it ap- 
pears to distinguish the combinations of circumstances and 
events, which accelerate or retard the march of our improve- 
ments, or estimate the real value of schemes and plans, which 
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have been anxioadj matured by wisdom and experience, to 
roQBe or direct tbe gesius of a nation. 

Notwithstanding the difficulties in which these questions 
are inviHyed, some conditions are indisputably established, as 
requisite under all forms of government, to ensure the pros-' 
perity of literature and science. To their derelopement Mr. 
RoBCoe has directed his attention; and, fortunately, they 
appear in all respects eonduciye to the happiness and interests 
<^ mankind. We consider this part of his Discourse, and that 
in which he demonstrates the indissoluble connection of lite- 
rature and science with the exaltation of our species and the 
stability of society, to be the most important ; and we must 
refer such readers, as are unwilling to lose the benefit of inge^ 
nious suggestions on the origin of the arts in remote anti- 
quity, to the work ftt>m which we shall make the extracts. 

Mr. Roscoe prefaces this part of his Discourse, from which 
our extracts are made, with the just remark, that it must be 
thought extraordinary, that when mankind have once arrived 
at a high degree of improvement, and by long and unwearied 
exertions have divested themselves of the shackles of igno- 
rance, they should again be liable to fall into a state of debase- 
ment, and to forfeit those acquisitions, which required such 
an efibrt of genius and of labour to obtain ; and that it might 
reasonably have been presumed, that when letters and arts 
had arrived at a certain eminence, they would only have to 
look ardently forwards towards higher degrees of improve- 
ment. Experience, however, affords a perpetual proof, that 
this is not the condition of our nature ; even when knowledge 
and taste have been interwoven with the very manners and 
habits of the people, they have, in a short time, been obli- 
terated and lost. If we may trust a very popular opinion, the 
energies of nature have, from the earliest records of society, 
been continually declining, and the productions of her later 
years can stand in no degree of comparison with those of her 
vigorous youth. Another opinion, in direct opposition to this 
dispiriting idea, would induce us to believe, •* that the human 
race is in a regular and progressive course of improvement, 

B2 
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and that every age of the world is more enlightened than that 
idiich preceded it; but the experience of past ages does not 
allow us to conclude, that such progressive improvement is 
the characteristic of the human race : and we must dismiss 
the idea that there is, in the human mind, any inherent ten- 
dency towards either improvement or deterioration. 

'^ It has been strongly insisted, that one of the causes which 
has contributed to the vicissitudes of literature and sciences 
is, the diversity of dimate, and local situation. There are 
countries, it has been observed by an eminent French writer, 
where the inhabitants have never received the first rudiments 
of improvement, and he conceives he can eicactly ascertain 
within what degree of the equator such countries lie; but it 
requires no very extensive acquaintance with history to dis- 
cover, that the progress of letters and arts is not restricted by 
riveiB and mountains; and that such is the constitution of 
man, that in many instances the fecility of success deadens the 
desire of it, and the obstacles which he encounters only serve 
to give a keener edge to his exertions. 

** Some have supposed that the sciences and arts contain 
within themselves the principles of their own destruction, and 
when they have arrived at their highest excellence, they, in 
the course of human afBurs, perish and decay. This effect 
has been accounted for, by imagining it is occasioned by over- 
strained refinement, or a desire of excelling those who may be 
considered the just standards of taste. But such observations 
contain little more than the statement of feicts, in which we 
must all agree; but stUl the question must recur to what 
cause this decline of liberal studies is to be attributed. It 
may, with confidence, be asserted, that neither literature nor 
art have attained their highest degree of perfection : and the 
causes of this alteration, therefore, must be sought in some 
essential changes in the condition and manners of a people, 
which degrades their dignity, perverts their moral character, 
corrupts and extinguishes their taste. This is illustrated, by 
comparing the state of Rome, when the style of Cicero had 
attained such a degree of excellence, with the period wh^n a 
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decUne ia the art of oratory took place, and the change that 
occurred in Italy^ hi the beginning of the sixteenth century, 
when the independent states of that country fell under the 
dominion of despotic princes, and the free and vigorous mode 
of composition, that distinguished the revivors of learning, 
gave way to an afiRscted and enervated manner ; till, with their 
independence, and strength of character, the people lost that 
truth of feeling, and correctness of taste, which can be per- 
manently established on no other foundation. Having esta- 
blished, that we are to seek for the vicissitudes in the fate of 
Hterature and the scienceS| in the unceasing operation of 
moral causes, in the relations of society, and the disposition 
and propensities of the human mind, we find one of the most 
important of these relations to be, that by which we are con- 
nected with the government under which we live. That the 
enjoyment of civil liberty is indis|)ensable to the cultivation 
of literature, is an opinion that has been very generally ad- 
vanced ; and that in a despotic monarchy, where the people 
are governed as slaves, it is impossible they can aspire to any 
refinement of taste or reason. But although this sentiment, 
in various forms, and in various modifications, has been often 
asserted, this has not deterred others from avowing a contrary 
opinion, and produce the age of Louis the Fourteenth as as 
period of high civilization, and distinguished literary excel- 
lence. Yet this improvement was not the result of a free 
government, but the spontaneous growth of a country, which 
had long been a stranger to political and civil liberty, and 
which even gloried in its subjection to despotic control. 

^ 111 attempting to decide on these opposing fads and dis- 
cordant opinions, it may, in the first place, be observed, it is 
not on the professed, or nominal form of a government, on 
which its aptitude or inaptitude to the promotion of literature 
depends. A jealous, or suspicious government, locks up and 
deadens the energies of the people. All governments derive 
their support from public opinion; and when any govern- 
ment, whatever its denomination be, is firmly established, it 
can admit of a degree of liberty in its subjects, which might 
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be supposed to be injurious or fatal to unsettled authority* 
According to the degree of confidence which any government 
has in its own stability, will, in general, be the liberty allowed 
to the expression of the public sentiment, and in proportion 
to this liberty will be the proficiency made in literary pur* 
suits. Nor must this freedom of opinion and expression be 
confined to particular subjects. Debarred of esqpatiating at 
large on those important subjects which involve the reg^^- 
lations of society, in politics, in morals, in maimers^ and in 
religion, the human faculties become contracted, devoted to 
minute and trivial dbcussions, and unable to operate with 
vigour and effect, even upon those subjects which are per- 
mitted to their research. 

" It has therefore seldom been in the power of an absolute 
monarch* to afford a degree of literary liberty equal to that 
which the people enjoy under a mixed or popular form of 
government ; and with whatever liberality it may be granted, 
being the bare concession of the sovereign^ it is neither so 
certain in its duration^ nor so extensive in its effect, as that 
which is founded on right, and defined by known and esta* 
blbhed laws. In a government legitimately constituted, the 
freedom of enquiry and expression is a permanent principle^ 
interwoven with the existence of the state; in an absolute 
monarchy it is temporary and accidental, depending on the 
character and will of the prince, and may be suppressed or 
extinguished, whenever he may conceive that his interest or 
his safety requires the adoption of such means. 

" There is a striking distinction between a despotic and a 
popular government, as applied to the improvement of the 
human mind ; in the former, as the administration of public 
affairs is concentrated in an individual, who is jealous of any 
interference in the exercise of his authority, a large field of 
enquiry is shut out from the investigation of the people, whea 
the chief encitement to exertion is the hope of those &vour& 
and rewards, which the sovereign may think proper to bestow ; 
but in a state, which partakes of the nature of a popular go* 
vernment, the path to distinction^ to wealth, to honour, and 
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Mportance, is open to all, and the success of every individaal 
will, in general, be in proportion to his vigilance and talents. 
The studies of literature are only a reflection, or shadow, of 
the transactions of real life ; and he who is a stranger to the 
hopea and fears, to the passions and emotions, which agitate 
the mind in the affitirs of the world, will only repeat the ideas 
of others, but will never attain that originality and strength 
of thought, which is only derived from close examination, and 
long observation of real life. 

*' Among the external causes that deaden the operation of the 
intellect, and destroy the vital principle of exertion, few have 
been more eflbctual than a state of public insecurity, and a 
long con^uance of desolating wars. The circumstances id 
which all Europe was placed, daring the middle ages, when, 
for a long course of time, one species of desolation was fol- 
lowed by another, in quick succession, and the world was 
thinned in its number by pestilence and femine, the sword 
exhibited too certain a cause of the deep debasement of the 
human mind, and of the almost total relinquishment of liberal 
studies. In the arrogant estimation of brutal strength, wis- 
dom and learning are efieminate and contemptible ; and when 
tiiose qualities are little esteemed, the attainment of them wiil 
no longer excite exertion. 

** It then appears that a state of general tranquillity, and a 
government that admits of a free exertion of the mind, are 
indispensably necessary to intellectual improvement. It would, 
however^ be in vain to expect, that the arts and sciences should 
flourish, to their full extent, in any country where they are 
not provided, or accompanied by a certain degree of stability, 
wealth, and competency, so as to enable its inhabitants occa- 
sionally to withdraw their attention from the more laborious 
occupations of life, and devote it to speculative enquiries, and 
the pleasures derived from the works of art. Whenever any 
state has allowed this enviable preeminence, and ei^joys also 
the blessings of civil and political liberty, letters and arts are 
intTodoced, not as a positive convention of any peopk, but as 
a natural and unavoidable rtsult* 

*« It is not merely on industry, but also on the proper appli- 
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cation of industry, according to the natural situation and pro- 
ductions of a country, that its prosperity appears. Of all 
employments, the cultivation of the earth, as it is the most 
indispensable, is the most natural to man ; and an attachment 
to the country seems interwoven in our very constitution. 
The pursuits of agriculture tend, not only to promote that 
competency which is requisite to our individual support, but, 
at the same time, to inspire those dispositions and feelings 
which are the source of intellectual enjoyment, and result in 
the productions of literature and taste. Instances might be 
adduced, both in the ancient and modern times, where the 
prosperity, and even reiinement of a nation, has been chiefly 
raised upon the basis of successful agricultural pursuits. 

" The effect of manufactures is different, and, upon the 
, whole, not so conducive as agiiculture, to the formation of 
intellectual character. It tends to increase the wealth of a 
country ; but, it is much to be feared, that the unavoidable 
tendency of these employments is, to contract or deaden the 
exertion of the intellect, and reduce the powers of the body 
and iiiind to a machine. 

" Of the connection that has, from the earliest ages, subsisted 
between commerce and intellectual improvement, the records 
of the human race bear constant evidence. The perfection 
and happiness of our nature arise, in a great degree, from the 
exercise of our relative and social feelings, and the wider 
these are extended, the more excellent and accomplished will 
be the chaiacter that will be formed; and we find, that in 
every nation where commerce has been cultivated upon great 
and enlightened principles, a considerable proficiency has been 
made in liberal studies and pursuits. It is not possible for us 
%o repress our exultation at the rising prospects and rapid im- 
provement of our own country, or to close our eyes to the 
decisive evidence which every day brings before us, of the 
mutual advantages which commerce and literature derive 
from each other. Not only in the metropolis, but even in the 
commercial towns of the United Kingdom, academical institu- 
tions are formed, and literary societies established, upon dif- 
ferent plans and different resources, but all of them cal- 
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cuktted to promote the great object of intellectual improve- 
ment. 

*' It 18 not, by the mere laborious and serious occupation 
ODljTy to which we have before adverted, that a nation is raised 
to hcmour and prosperity. Strange and novel as the assertion 
may appear, it is no less true, that the advantges and enjoy- 
ments which these studies and pursuits afford, are not only 
obtained without any expense to the country in which they 
are encouraged, but that they actually repay, in wealth and 
emolument, much more than they require for their support. 
To what are all the astonishing improvements lately made in 
manufactures, in mechanics, and in chemistry, to be attri- 
buted, but to the incessant researches of those distinguished 
individuals, whose talents have been exerted to improve the 
products of the soil, and to abridge the necessity of human 
labour? 

'* It would, however, be as degrading to ourselves, as unjust 
to the dignity of science, to estimate her importance only in 
a direct and pecuniary point of view. Are the powers of the 
mind to be considered merely as subservient to the accommo- 
dation of our physical wants, or the gratification of our selfish 
passions ? Whatever is wise, beneficient^ or useful in gpvem- 
ment, in jurisprudence, in political economy, is the result of 
her indefatigable exertions : exeQions which always increase 
with the magnitude of the object to be attained. 

" Nor are the arts, connected with design, as painting, sculp- 
ture, and architecture, to be considered as drawbacks on the 
augmentation of national wealth, or as useless dependants on 
the bounty of a country. How shall we estimate the influx 
of wealth into the cities of Italy in the sixteenth century, or 
into Holland and the Low Countries in the seventeenth, as a 
compensation for those works of art, which continue to in- 
crease in value to the present day, and form, at this time, no 
inconsiderable portion of the permanent liches of Europe ? It 
must be clearly understood, that it is not as a matter of plea- 
sure or gratification mei'ely, or as an object of luxury, that I 
thus venture to recommend the cultivation of the fine arts,— 
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my purpose is, to demonstrate their utility. Whoever has 
attended, in the slightest degree, to this subject, must ac- 
knowledge how intimately the improvement in our manufiEU>- 
tories have kept pace with the proficiency made in the arts of 
design ; and that these are departments in which these arts, 
by their sole energies, hare greatly contributed to the wealth 
and reputation of the country. 

'* I shall, perhaps, be accused of treating the subject in a 
manner unworthy of myself, and of my audience, by thus 
seizing upon the arts, whose province is to delight the ima- 
gination, and elevate the mind, by cliaining them down to 
labour,4n the dull round of pecuniary profit ; but if you will 
protect the arts, the arts will, and ought to remunerate you. 
To suppose they are to be encouraged upon some abstract and 
disinterested plan, from which all idea of utility shall be ex- 
cluded, is to suppose that a building can be erected without a 
foundation. There is not a greater error than to think the 
arts can subsist upon the generosity of the public : they are 
willing to pay for whatever is devoted to their advantage, but 
they will not become slaves. If, in the infancy of their pro- 
gress, some assistance should be requisite, such a necessity 
cannot long exist. The arts can only floiuish where they 
command. Till an artist can produce a work of such merit, 
as to induce some individuals to prefer It to its value in 
money, he ought not to expect a reward ; it is a bounty and a 
degradation, and, in its efiect, tends to mislead, and not to 
encourage the art. 

'' I acknowledge I should be unjust to my subject, were I to 
rest its pretensions here ; and 1 hope I may be permitted, in a 
general way, to state the utility and importance of these pur- 
suits. To what mode of expression did the ancients resort, 
when they wished to perpetuate the achievements of their 
heroes, or the ideal forms of their divinities, but to sculpture ? 
Nor has this confidence in the immortality of art diminished 
in our own times. For the heroic deeds, by which so many 
of our countrymen have, of late years, been distinguished, 
what has been a higher recompense, or what has marked in a 
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moie^fectual maimer the appUnue and admiration of a grate- 
ful people, than those splendid memorial! of flculptnre which 
have been devoted to their memory.'' 

ICr. Koscoe then proceeds to make some remarks on the 
studies of literature, as distinguished from the arts and 
sdenees; but as some of his observatkms apply, with the same 
foree, equally ^o the three branches of knowledge, when culti- 
vated as the objects of education, refin^aaent, or amusement, 
we cannot forbear to insert them. 

*^ The delight and instructimi which the studies of literature 
commuidcate, the perpetual eharm which they throw over our 
hours of leisure, the resources which they afibrd against indo- 
lence and languor, and the strong barrier which they form 
against vicious and degrading pursuits, will be universally 
acknowledged; but in what manner they contribute to the 
prosperity of the community^ will not be as easily perceived. 
Bat even their direct influence is not Inccmsiderable. It is 
scarcely necessary to recur to former times, and other coun- 
tries, for |wtx>fs of the importance of this art in a pecuniary 
and commercial point of view. Such has been the progress 
of knowledge and taste in this country, that in order to sup- 
ply the avidity of the public, immense establishments and 
manufactories are required, and the commerce of the country 
greatly promoted. 

'' Other branches of study have their peculiar objects of en- 
quiry ; but those of literature are unlimited and universal, and 
may be considered as the support, the nurse, and guardian of 
the rest. Whether the discoveries of science are to be ex- 
plained and recorded, whether the principles of the fine arts 
are to be illustrated, whether the rules and institutions of 
society itself are to be demonstrated and defined, it is she who 
is entrusted with this important oflice. 

*' In thus attempting (continues Mr. Roscoe) to vindicate 
the studies of literature, and the cultivation of the fine arts, 
and chiefly on the principle of utility, 1 am not insensible that 
I may be suj^posed to be indifierent or adverse to Ihe opinions 
of those who have defended them on other grounds. There 
are many persons who contend their object is to please, and 
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who attribute the enjoyment we derive from the bounty of 
the Creator^ who, throughout the whole of his works* has 
$hown, that an attention to order, to elegance, and to beauty, 
corresponding to certain fixed principles in our constitution, 
forms a part of his great and beneficent plan ; but I con- 
ceive, in this instance, there is no necessity for our separating 
the ideas of utility and of pleasure, and of relying for our jiis- 
tification on one of them only* The gifts of the Creator are 
fiill-handed ; nor has he always placed it in our power to ac- 
cept of that which is indispensibly necessary, without, at the 
same time, compelling us to accept of the pleasure that 
accompanies it. 

" With regard to taste and science, as well as in other re- 
spects, mankind are the architects of their own fortunes. 
Experience demonstrates, that it is to the influence of moral 
causes, to those dispositions and arrangements in the aflairs 
of mankind, that are peculiarly within our own power, that 
we are to seek for the reasons of the progress and decline of 
the liberal studies. It is to the establishment of national 
liberty, to the continuance of public tranquillity, to successful 
industry and national prosperity, and the wish to pay honour 
to genius and talent, that we are certainly to refer the im- 
provements that take place." 

We have to apologize to Mr. Roscoe, and our readers, for 
having mutilated this Discourse. The limits of our Journal 
compelled us to commit this injustice; but we were anxious 
to avail ourselves of his authority to sanction the principles, 
upon which we generally concur, that literature, the sciences, 
and the arts, must depend for their advancement; and, we 
feel confident, disfigured as they are by us, they will still 
amply contribute to serve the purpose for which we intend 
them. 

. It is usual, in considering literature, the sciences, and the 
arts, to treat each of these general terms, as comprehend- 
ing within its meaning, exclusively of the rest, some defined 
objects of our knowledge or research : but, in attempting to 
arrange the various branches of human information under 
such separate heads, we shall find that art is frequently a science. 
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and that literature sometimes comprizes an art. To make 
this distinction is of little importance, when it refers to their 
iniproTement or progress, which must, in all of them, depend 
on the same general principles of encouragement, and be im- 
peded by the same obstructions ; but when, as we have often 
ibaDd, literature, the arts, and the sciences, are contending, 
amongst themselves, under these general descriptions, for a 
priority of merit, in contributing to the happiness of indivi- 
dmls and the prosperity of states, it would be necessary to 
settle with some accuracy the several departments of know- 
ledge that each includes, before the question can be decided. 

We do not, however, feel it essential to our present views, 
to enter on this criticism. We admit the importance of all ; 
but think that each subordinate branch, without any reference 
to the genera] term under which it may be distributed, is best 
disposed in the scale of excellence by its obvious' and immediate 
consequences, as well as by its real power, in conferring bene- 
fits on mankind. Such as operate only, indirectly, or re- 
motely, are subject to such interruption in their effects from 
the fluctuation of human a£Burs, and to such discussion as to 
their tendency, that it appears more suitable to the range of 
our intellects to decide their comparative value, by means the 
least liable to dispute. 

Painting, sculpture, and music, are arts whose effects fre- 
quently and impressively attract our attention ; they are the ob- 
jects of request of the rich and the refined ; of persons who 
command the taste and influence the opinions of a nation, and 
for these reasons appear to have obtained formerly a greater 
preference of protection than to us they appear to merit. 
Although of the two former, the one has the advantage of being 
connected with drawing and the other with architecture, we 
can yet conceive that social order might have made great strides 
towards perfection, without a profoiuid acquaintance with their 
principles, or much dexterity in their practice : they are more 
to be regarded as the ofiwpring of established security, as fos- 
tered by opulence, and as ministering to our amusements, than- 
as composing part of the cement and materials to Which .the 
edifice of society is indebted for its solidity or comfbrt. Poetry 
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18 in our estimatiQa eatiUed to the same rank, and were it not 
for the tranteendent merit of the Iliad, written at a period 
when societjr must have been imperfectly constituted, wo«ld 
appear, in its imprortd state, to exhibit at all times the indi- 
cations of wealth and refinement in pursuit of pleasure; 
that it has flourished without this protection, may in some 
measure be accounted for from its independence of other 
arts and sciences. Poetry is in general a representation of 
the scenes of nature, of the effects of the conflicting passions 
of makind, and of the various events which must at all times 
agitate and convulse our species ; it selects or combines the 
most prominent beauties of the creation, or paints the images 
that most interest our sympathies and feelings ; but as thes* 
objects are, either by observation or tradition, always present 
to our senses, it requires little more than that nature should 
fundsh the genius endowed with powers to collect and describe 
them in the most impressive form* No other art is equally 
exempt from the restraints imposed by the ignorance of in<]^ 
viduals and the barbarity of governments, or I'equires less assist- 
ance from the sciences to afibrd distinction. 

If it were true that painting, sculpture, and poetry were 
of the importance sometimes ascribed to them, their effects 
on the welftire of mankind, might be expected to increase 
in proportion as they advanced towards perfection. Mr. 
Roscoe thinks they have not reached the utmost verge of ex- 
cellence, that we have still much to hope and attain. To de- 
termine however this point, we must have some standard ad- 
mitted to be just, some uncontroverted principles or axioms 
with which we can compare, or by which we can measure our 
progress. Taste is too indefinite for the purpose, it is claimed 
equally by persons who hold the most discordant opinions on 
the point, whose repugnant pretensions are maintained by the 
most opposite examples ; it is incapable of being transmitted 
by very accurate rules or description, and in practice fr^oently 
appears a term convertible with that of fancy. A vrriter,*' 
eminent for his genius and critical abilities, has said of the 
poetry of Pope, " that new sentiments or new images others 
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may produce, but to attempt any further improTements ou 
Tersification would be dangerous. Art and diligence have 
done their best, and what shall be added will be the effort of 
tedious toil." Within a few years after this decree was pro- 
aounced, the authors of a Review,* whose merit in general 
cannot be too highly estimated, contended that the modem 
style of poetry was to be preferred, and that the celebrity of 
those whose claims to eminence seemed built on the most 
secure foundations, was already on the decline. We hope we 
shall not be misunderstood. We do not mean to say that there 
is not an immense interval between the compositions of Rafael 
and Corr^^io and a head on a sign-post, between the veni- 
ficaUon of Pope and that of Sternhold and Hopkins, the music 
of Mozart and the tune of a bagpipe^ between the rudiments of 
an art and its matured state, that must strike the most unin- 
Ibrmed observer — but inasmuch as this supposed increasing 
excellence is not attended with, a definite or immediate cor- 
reqwnding advantage to the interests of mankind, we lose one 
unerring test by which its progressive improvement may be 
tried. It is sufficient to have been but little conversant with the 
professors of these arts, to find that their principles of taste be- 
come wavering and unstable at the touch of examination ; and 
that they owe some part of their merit to the magical illusions 
with which genius is generally able to dazzle our understand- 
ings. 

But (ar difierent is the case with chemistry, astronomy, 
mechanics, (»* mathematics. In them scarce any discovery is 
made, scarce any improvement is suggested, but it becomes 
ooaverted to the use of mankind. As chemistry reduces sub- 
stances to their elements or combines them in new modes, 
they assist in medicine, in manufactures, and in all the opera- 
tions, by which the calamities incident to our nature are allevi- 
ated or subdued. Astronomy assists to facilitate navigation, 
and open new roads to commerce. They leave no room to 
conjecture as to their merits, or any hesitation as to their 



* Edinburgh Review, Sept. 1816. 
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advance. The navigator, manufacturer, statesman, and philo- 
sopher concur in their ofiinions of their progress and effect, and 
our ameliorated condition affords the best testimony of their 
improvement. We should sincerely lament to fall under the 
imputation that we are insensible to the merit of the arts to 
which we first alluded. They have been found worthy of the 
pursuit of men of the most exalted talents, they are the ad- 
miration of the most refined, and states have founded a por* 
tion of their glory on their encouragement aod protection. 
Were we disposed to abate considerably the estimation in which 
they are held, such attestation of their value would decide 
against us; but it is more our desire to claim impartial coun- 
tenance and support for the less splendid branches of our 
knowledge, whose services are of as much importance, but less 
obtruded on our observation. 

Whatever, however, may be determined as to the compara- 
tive importance of the results which flow from these different 
branches of our knowledge, it is plain they require the same 
general circumstances to favour their growth ; exemption from 
the desolation of wars, pestilence, and famine, opulence is re- 
quired to give reward, and leisure must be had for applica- 
tion ; but above all, a government should exist in which the 
preponderating influence of the people forbids that a nation 
should be subject to the narrow views and interests, that with 
few exceptions, appear at all periods to have regulated the do- 
minion of despotism. The suspicion natural to tyranny, its 
dread that light or information should expose its deformity, 
or the tottering foundations on whicli it must ever stand, makes 
it feelingly alive to the dangers resulting to its existence from 
all freedom of enquiry. If any science could have been ex- 
empted from its persecution, that which comprises an expla- 
nation of the mechanism of the universe, might have been 
selected as least obnoxious to its fears : but can we read with- 
out abhorrence, the recantation that Galileo was compelled to 
make of his errors in the adoption of the theory of Coperni- 
cus, as being inconsistent with the text of the holy scriptures ^ 
or peruse without disgust the remarks which with real or 
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uStcied simplicity, his biographer* and disciple has made on 
this signal instance of absurdity and baseness exhibited by the 
Inquisition. This great philosopher, whose skill was on this 
occasion rivalled by the excellence of his sense, professed to 
renounce a system which he had proved wais founded on the 
soundest principles, did not choose to suffer martyrdom in de« 
fence of a speculation of which he knew the surrender would 
afibrd no permanent triumph, to his opponents, and consented to 
thank Froridence for the benefit it had bestowed on him in 
removing his delusions. , 

It is impossible to consider the unrivalled eminence which 
the arts attained during the prosperity of some of the Italian 
republics, without being convinced of the prodigious effects 
sometimes produced on the energies of the human mind, by an 
exemption, not merely from the restraint of absolute autho- 
rity, but even from the languor and tameness often produced 
by rery r^^r governments, though calculated for the tran- 
quillity and comfort of a people. The internal condition of 
these states was a perpetual struggle of faction amongst the 
citizens, a contest for power and popularity amongst the rich, 
a defective administration of the laws, and a doubtful state of 
private morals. We suspect the same observations may be ap- 
plied to some of the ancient Greek republics, yet amidst such 
scenes were reared the most finished monuments of art. We 
by no means recommend that excellence should be purchased 
at this expense; it is to be hoped, however, that the mode of 
combining a high degree of freedom with public integrity, is 
yet within the reach of political chemistry, and the example 
of one ri&ing republic on the globe seems favourable to the 
expectation. 

The wars of modem days have less the character of ferocity 
And devastation than those of former periods. How little have 
the arts and sciences suffered from the sanguinary conflicts and 
uninterrupted campaigns of twenty years ! The sovereigns of 
Europe, with a policy worthy of enlightened statesmen, con- 
firmed by their anxiety for the preservation of the distinguished 
monuments of art, the dignity and importance that has been 

♦ Tiviaoi. 
Vol. V. C 
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at all dmes annexed to them by the wisest of mankind. The 
tone of moderation that prevails in Europe, the recent expe- 
rience of past calamities, we hope may avert for a long period 
the ravages of hostility ; an increasing humanity and more ex- 
alted ideas of moral duty will at least mitigate their evils, and 
precludes the belief that the barbarity of Roman or Gothic 
conquest should again infest the world. 

Besides these general circumstances, which are indispensable 
to the prosperity of our knowledge, it has always been the ob- 
ject of governments, which have thought the happiness and 
interest of their subjects merited their attention, to promote the 
advancement of literature, science, and art by public institu- 
tions, in which the various discoveries could be collected and 
concentrated, by difiusing them again in lectures or publica- 
tions, by rewards of honour or profit, and by all the induce- 
ments wliich urge men on to exceUence and distinction. We 
firmly believe these are wise expedients, and if seconded by 
the assistance and example of individuals, conspicuous from 
their talents and their eminence, must contribute essentially 
to the improvement of the sciences, and the application of dis- 
coveries to the use of mankind. 

It is, however, an observation of Bacon, that " the patrimony 
of learning is sometimes improved, but seldom augmented :*' as 
this remark is intended to include the sciences, it appears to ap-i 
ply in some of them more to the manner than to the amount of 
their increase. The great discoveries, the extension of the estate 
of such sciences, has been effected chiefly at considerable inter- 
vals of time, and has been achieved by a few men, and amongst 
them, by some who broke through all the obstacles presented by 
ignorance, oppression, and calamity to their progress, and un- 
assisted by advice or example, either dug by their own efibrts the 
treasures of knowledge from the ruins under which they were 
concealed, or with a sagacity only granted to them amongst 
the children of men, traced, explained, and demonstrated, the 
eternal laws which guide the mechanism of the universe, or 
are impressed on the materials of which it is composed. To 
the appearance of such individuals, neither institutions, re- 
wards, or the labours of former learning, much contributed ; 
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Umbj stood upon an eminence on which the hand of nature 
had placed them, and tram thence surrcyed the regions of 
science, which to the rest of mankind appeared involved in 
impenetrable darkness. Amongst these Galileo appears in 
^ first rank ; he laboured under the disadvantages of poverty, 
a defective education, and of a constitution impaired by unre* 
nutted att^tion ; he came to maturity at a time when the 
freedom of the Italian republics was extinguished, artd learn- 
ing bad lost much of its authority and protection. Yet in a 
short period, the effi>rt8 of his genius, like a revelation, dis- 
pelled the mists engendered in the paganism of science, broke 
the chams of scholastic authority which ^m age to age had 
bound the understandings of mankind, and laid the founda* 
tions of the most sublime knowledge that a man could leave 
to posterity as an inheritance. 

The merit of Baeon, who was the cotemporary of Galileo, 
makes a portion of the glory of the country in which he was 
bom. The period in whieh he lived, and the government of 
which he was a subject, were not fevourableto the pursuits of 
real science ; yet, in the midst of poverty and dbgrace, he con- 
trived to leave memorials of acuteness, depth of thought, and 
extent of views, that stand unrivalfed amongst the productions 
of human genius. 

Newton appeared about a century afterwards, and at a period 
indeed in which learning met the amplest protection, and en- 
joyed the unlimited freedom it deserves. Sill were his disco- 
veries the early produce of a mind neither excited by the 
hopes of reward, or by competition, or aided by peculiar 
instruction. Orighial and unbounded invention was the dia- 
racteristic of his genius, and its efforts were animated by the 
love of truth alone. 

The known attachment we have to the distinguished Insti- 
tution not long since founded, must prevent these observa- 
tions from being considered as intended to depreciate its 
value ; but it is always of advantage to such establishments, 
that the benefits to be expected from them, should neither be 
exaggerated or mistated. The public are apt to hope for a 
rapidity of improvement which experience does not justify us 

C2 
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in oondudingy is often the result of the best digested phuii^ 
and disappointment frequently leads them to think that because 
much has not been at once effected, that nothing can be done* 
Some sciences and arts appear in their mode of adrancemaaty 
to form exceptions to the laws which direct the |m)gre88 of the 
rest, and are best promoted by assembled talent and instruc- 
tion. The knewladge of chemistry has been obtained by a 
gradual accumulation of discoveries, by unwearied experhnent, 
and incessant observation. It has been augmented by this slow 
process of continued addition, and its mass now being sul^'ected 
to the invigorating warmth of the rays of genius, forms the 
most extended, rich, and productive possession, that can be 
cultivated for the use of man. 

With all the attention, however, that talent or industry has 
bestowed on this science, no general principles «eem to have 
been detected, by which, as by the laws of gravitation and 
motion, a aeries of discoveries are at once revealed, or numer- 
' ous phenomena explained. Experiment has not often fur- 
nished more than insulated ifacts. To the preservation of these, 
to their adaptation to the pm^poses of society, to their accu- 
mulation, to their diffusion as an increase of knowledge, public 
institutions are eminently calculated. Such assemblies disse- 
minate widely the love of science, they open a ready access to 
obtain it, they concentrate the expensive materiel indispensable 
to its advancement, and add a splendour to the intrinsic value 
of human information. 

In a government constituted like our own, where although 
the people have considerable authority, conventional and here- 
ditary distinctions add to the natural predominance of wealth, 
and efiectually secure to those who are possessed of them, a 
large portion of power, it is of great importance that the 
persons thus distinguished, should contract a taste for such 
arts and sciences as are most conducive to the morality and 
well-being of the people. Their example and opinions are 
obviously decisive, in regulating and directing the habits and 
tastes of a nation, and through intermediate steps even to low 
gradations in the orders of the community. The productions 
of some of the arts which have always secured the highest 
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share of protection amongst men eminent by their rank and 
Ofmlence, and when enjoyed by them in the perfection they 
sometimes attain, tend to their refinement, and to fix their 
attention on some principles connected with science, do 
not, as we beliere, in an inferior degree of improrement, 
when they l>eeome the olijcots of revest of the less in- 
fbrmed classes oi mankind, mnoh conduce to bcaeftt their 
monds, or to enlighten or strengthen their understandings ; 
but some of more exact sciences, as diemialiy and mechanics, 
in their most dementary principicB, and still more in their 
adranoed state, ate equally well caknlated to fill up their 
leisure, and must always help in extending, sharpening, and 
improTingthe human intellect, and we think by such powerful 
authority, might be recommended with success, (not to the 
total exclusion of other sourees of amusement, which is 
neither possible or to be desired,') but to assist in conducing 
to their happiness. With such encouragements as these, 
the improvements in the arts and sciences must be pie- 
served, and socm leceire assistance by a gradual augmenta- 
tion of discoveries. No circumstances lead us to suspect, 
tha* experiencing the benefits of the increasing comforts 
they confer upon us, we should blindly and voluntarily 
abandon the road which led us to this state of happiness and 
prosperity. It is, however, an observation founded on un- 
questioaable fhcts, that some arts and sciences have attained 
at particular periods of the history of mankind, a high degree 
of excellence and perfection; and that afterwards, without 
any marked or obvious cause, they have ceased to advance, have 
gradually decKned, and have sometimes been for ever lost. 
We do not pretend to the learning that can enable us to re- 
move the difikulties that attend a question filled with intricacy 
and doubt, but still we think some light may be thrown on 
the subject, by an attention to the distinction we have before 
attempted to enlorce, between such arts and sciences as are 
maUers of taste and amusement, and such as by their effects 
promote our comfort, and protect or secure our exbtence. In 
the desolation oi barbarous wars, when whole nations are era- 
dicated or transplanted, and the liabitatH>ns of men and means 
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ef Mibsittence are swept away, all learning, sciences, and arts, 
must necessarily be involved in undistinguished ruin, and were 
it not Chat their vestiges have sometimes been impressed cm 
mat^ials, on which hunum madness had exercised its fury in 
vain, we might be ignorant they had ever ^cisted : but history 
affi>rd8 no example of a nation, that having made eonsiderable 
progress in sciences and arts serviceable to mankind, and whi9 
by experience, had kamt the comforts they added to oor ex- 
jstenoe, ever rdinquished without compulsion or necessity 
tfaeir use and their improvement, unless, p erh a ps , where one 
art could be better supplied by the adoption of another. The 
memorials that remain of the ravages of wars throughout the 
globe, sufllciently account for the disturbance and intemiptioB 
the progress of sudi arts have received at all periods since 
man has been enabled to record his transactions; and althoiiigh 
the first principles of sciences cannot be wholly obliterated 
£rom the intelleet of our species, their impfovements, which 
-ate always interwoven with a variety of knowledge and de- 
pendant on each other for their mutual support, are easij^ 
impeded, and when once this embodied system is broken or de- 
stroyed, we must again resort to the rudiments of our inform 
nation. Our longest period of exemption from such ralamitifes» 
is too siiort to have ascertained by experience* that we are as 
capridaus in our attachments to the means of comfort and 4he 
modes of protecting and securing our existence, as to the 
effects of those arts which form our amusements, our luxury, 
or pleasure, or are connected with our pnjudioes or supfr- 
stitions. The lattor arts must ever be subject to fluctuation 
in their degrees of perfection, from the alteration of our tastes, 
our love of variety, the natural instability of our wishes, or the 
proportion of reason with which we happen to be enlightened ; 
and although a change in our desires, inclinations, and under- 
standing, may be too gradual for distinct observation within a 
very limited period, it must infallibly operate to abate the 
ardour of improvement and diminish the incentives to excel* 
lenoe in !5uch arts as are ceasing to be the objects of our 
request or admiration* Painting, sculpture^ poetry* music, 
magic, and astrology, ha?e been peculiarly subiject to these 
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aKemations of real and sometimes imaginary rise and of de* 
cKne. Many arts known to the ancients, would probably hare 
been lost from these causes, without any Tiolent vicissitudct 
in the kingdoms of the world. It did not require Egypt 
should have been successively the prey of the rarious na- 
tions who subdued it, that the art of embalming a man or 
an Ibis should be forgotten, or that it sometimes should 
haTe been progressive and sometimes stationary ; and we have 
no doubt that the philosophers of Men^his had often reason 
to enquire, at what periods In ^e aiuials of Egypt, the profes* 
sere of the science of corporal eternity had attained the summit 
of their glory, or were relapsing into ignorance and bariwrity. 

But when the cruelty of contfaest has ceased to extirpate 
mankind and their habitations, the arts and sciences, which 
contribute to the well»being of men, invariably improve, or at 
least rarely revert from an improved state to that of infisrior 
cultivation. Astronomy,* mathematics, chemistry, medianics» 
navigation, agriculture, manufactures, have all obtained a 
gradual or sudden augmentation in their excellence and value 
smce their revival after the Ml of the Roman empire, and 
iMhough great difierence may exist in their degrees of per- 
ktikm in diflbrent countries, or in the same country at diffis- 
lent times, no person will hesitate to pronounce that the 
patrimony of such learning is continually improving and 
sometimes increasing. 

It is not, indeed, immediately connected with the object of 
our Journal, but it may not be improper to observe, that these 
lemarks extend to most other sdences useful to man, with the 
exception ol the civil code of law in one distinguished em- 
pire, and of christian theology in generaL The former in 
the excepted countryhas been nominally improved, augmented* 
and refined; but it is become nearly useless iu furnishing 
principles for the guidance (tf mankind in their various deal- 
ings, and almost every civil transaction requires a decree 
for its explana^on. The latter is not, perhaps, gaining in 
'm purity* though certainly It has much extended its do- 
million and influence^ and we are not sure it can be much 
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benefitted, except by inspiration. The daily discnSBions we 
hear, do not give a favourable opinion of its advance, and we 
may safely assume, that the highest state of excellence it tvcr 
attained, was at the period of the revelation, and in the few 
successive years in which the apostles had the managment of 
its doctrines. 

The celebrated Rousseau was the author of a treatise 
abounding with ingenuity and glowing with eloquence, in 
which he attempts to pt*ove that no advantage has been de* 
rived to mankind' firom the cultrration of the arts and scieneea, 
and that in proportion as we deviate from the simplicity of 
our habits and our tastes, we are steering our course from the 
shores of happiness and tranquillity. If it could be proved 
there had been many sectarists of this philosophy at difierent 
periods of the world, we might attribute the various declen- 
sions of our learning to the labours of such enlightened in- 
dividuals ; but we do not believe such sect ever existed, or that 
Rousseau ever made a proseljrte, and there are some reasons to 
suspect he did not convince himself. It is true, that he re- 
tired from the society of the learned and the tables of the 
rich, and assumed the language and manners of a dis- 
tinguished Cynic except the residence in a tub. But he was 
never satisfied with the change, he seized the most frivoldus 
pretences for escaping from his retreats, and at last contrived 
to fix his permanent residence and close his life in the gar- 
dens, and contiguous to a palace and the splendour of the 
house of Luxemburgh. 

Whether some of the arts have attained their utmost degree 
of perfection, or that there are irremoveable boundaries be- 
yond which human science is not permitted to penetrate, we 
cannot determine from experience. We have no reason to 
think that it is yet time to relax in the endeavours of extend- 
ing our enquiries into any branch of knowledge, because we 
know enough, nor that any of the objects of our researches 
are like the fruit of the tree that grew in Paradise forbidden 
to our taste, because we may know too much. With the in- 
timate causes, indeed, of the laws that regtilate the phenomena 



Digitized by 



Google 



Literature^ Science, and Art, Ifc. 25 

of the muTerse, and of its materials, we shall probably never 
be acquainted ; and the doors of such science, for reasons that 
can be only known to the Author of our being, seem dosed 
before our steps. 

It is improbable that learning and science should be 
enlarged, until their extent will render them unmanageable, 
and overpower the strength of o^r understanding. One of 
their great improvements consists in removing the materials 
and scafiblding that served only to rear the edifice, and in 
leaving the columns which support or ornament the temples of 
our knowledge, free from the rubbish that may impede our 
access or intercept our views. 

Before the appearance of Newton, our ancestors were, per- 
haps, hopeless of penetrating further than they had done, into 
the mysteries of nature ; and the veil that he removed, and 
the wonders he disclosed, were not the objects of their expec- 
tation. That such a man may again appear, is not impossi- 
ble, and that the prediction in Seneca may be accomplished 
often in its figurative, as it has once been in its literal sense, is 
to be earnestly desired. 

Venient annis saecula seris 
Quibus oceanus vincia rerum 
Laxet, et ingens pateat Tellos. 
Tethysque novos detegat orbes. 
Nee sit terns ultima Thule. 



Art. II. A Description of Jdam*s Peak. By John 
Davy, M.D. F.R.S. In a Letter addressed to Sir 
Humphry Davy, F. R. S. LL. D. 

Colombo, May Ut, 1817. 

1 AM just returned from Adam*s Peak. It is a noble moun- 
tain, sortounded by mountains, and surpassing them all. The 
road to its summit, for eight miles, is steep, difficult, and, in 
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a few places, dangerous ; it passes through fine wood, or iiai« 
penetrable jungle, over the faces of enormous masses of rock, 
on the brink of precipices, and through the beds of rivers. 
In the most difficult places the ascent is ft^ilitated by mde 
ladders, made of the boughs of trees, by steps cut in the solid 
rock, and by strong iron-chains. The road, such as it i$, is 
decidedly artificial, made for the use of pilgrims ; and is DOt» 
as it is commonly reported, the bed of a mountain torrent* 
Its direction, the loose sand, and gravd, and clay, with whiok 
it i3 covered in many places, are circumstances incompatible 
with the idea. The area of the top of the mountain is aboat 
72 feet by 54. This spot is sacred :.it contains the im agina r y 
impression of the foot of Buddou, is consecrated to devotion, 
surrounded by a low wall, and skirted by a grove of sacred 
ti^es. These trees are said to be a new species of rhodo* 
dendron ; they are of a respectable size. Their foliage, wlucfa 
is ever*green, is dark and thick ; and their flowers bright red, 
large, and magnificent. The natives hold these trees in high 
veneration, no one ventures to touch a leaf, and much lets 
gather a flower. The tradition is, that they were planted by 
the God of the Hills when Buddou left the earth, and took 
his departure from this mountain. If report be correct, they 
are found in no other part of the island. The imaginary im« 
pression of the foot of Buddou is on a rock, nearly in the 
centre of the inclosed ground : its resemblance to the impres- 
sion of a human foot is very rude indeed. It is an obkmg^, 
five feet four inches long, and two feet seven inches wide in 
the widest part, which is over the toes. The toes are five in 
number, and all of the same length. The whole is surrounded 
by a margin of brass, ornamented with a few bad gerna, 
chiefly rock-crystal, the green jargon, and the ruby, or rock- 
crystal, with a foil underneath it, to represent this precious 
stone. It is covered with a small square wooden building, 
which we found (it being the season of the pilgrimage) deco- 
rated, and very gay with flowers, and streamers. The sacred 
impression of the foot, to which the mountain owes .all its 
interest amongst the natives, is, I have good reason to be* 
lieve, in a great measure artificial, and the work of priest* 
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cnft. Some religioas esthuBiast probably irst dimbed the 
mouailaiii, and, to give it celebrity, made thie iroiureasion, and 
kkweolUd a story to suit it. Be that at it may, at present 
there are evident marks of design about it« I could observe 
on its surfitte traces of the labour of the workmaii: and the 
ptrtitiona whieh are betnoen the toes, though resembling the 
native rock eacacUy in appearance, 1 found, on examination, 
to be a composition of Hne and sand. The influence of reli- 
gion on tbt ninds of the natiwas, is well exemfdified in the 
immenee numher of pilgiims that aanaially ascend this steep 
sad rugged mountain* Ihe number must amount to many 
thousands. We saiv, at least, two or three hundred. They 
were of aU ranks and deseriptiofis of people* fraai tbe hi^iest 
to the lowest casts^ wmen as well as men : all ages, from the 
child that was carried on its father's back, to the gray-ham^ 
totterii^ okl man* that oould not ascend without support* 
The object of their worship is a strong example too of the 
lownesB of their &ith, and their amaaing credulity ; it was 
painlul to see them on the summit of a mountain, over* 
looking some of the sublimest and most beautiful scenery in 
nature, forgetful of the God oi Nature, and prostrate before 
a thing deserving only of contempt. However, few national 
sites, or generally reosived customs, whether religious or civil, 
that diffsr from our own, are so bad as they at first appear. 
This worship of the natives, when examined into, appears, at 
least, harmless, and is, probably, attended with good effect; 
it is aeeompanied by no cruel rites, or bkx>dy sacrifices ; the 
<rfferings ave of the fruits of the land ; the prayers of the sup- 
plicants so'e, first for their parents, next for the prosperity of 
the shrine, and lasfly for themselves. Before the pilgrims 
descend, an afieding scene takes place ; they exchange with 
each other the betel-leaf, their token of peace ; wives shew 
their respect and afRectbn for their husbands, by their pro- 
found salams, and children for their parents, and friends for 
one another. Thus the ties of kindred are strengthened, 
friendships are confirmed, and animosities removed. Th^ are 
then blessed by tbe priest, and bid to return to their homes, 
and lead a virtuous life. 
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Geolof^cally considered, the mountain may be sud to be 
Composed of gneies. The rock on the top, on wtiich is the 
impression of the foot, is gneiss, of a very fine grain. It 
abounds in quartz. It b hard and compact, of a gray cokrar, 
and only in mass exhibits a fiakey structure. A little below 
felspar predominates, vnd the rock is rich in gameta. Here 
it is in A soft state ; and, towards thesurfiu^e, rapidly deoom^ 
posing. Still lower, hornblende pr8vails> and in so large a 
proportion, that particular masses may be called hornblende 
rock. Near the bottotn felspar again predominates, and tke 
rock contains much molybdeim disseminated through it. Be- 
sidesr in different places, the rock exhibits other pecnlianties ; 
here abounding in quartz, in a massive form ; there in mien, 
in large plates ; and very fluently rich in iron cinnamon- 
stone. Garnet, traces of the ruby, and adularia, were the 
only minerals which I observed ; but, I have no doubt, more 
minute examination would have detected others, and particu- 
larly the corundum, all the varieties of which, including tlie 
finest blue sapphires, are found in considerable abundance in 
the alluvial country at the foot of the mountains. 

The height of Adam's Peak has not hitherto been aecu* 
rately ascertained. The assertion of some authors, thai it It 
15,000 feet, is evidently incorrect. From the barometrical 
observations I made, I do not believe that its perpendicular 
height, above the level of the sea, exceeds 6343 feet. I had 
not the means of measuring it accurately, in consequence of 
there being no barometer to make the necessary observationa 
below. On the top of the mountain I made two observationa : 
one in the morning, and the other in the evening. In the 
morning, the barometer remained stationary at 23® 75^ after 
liaving been exposed to the air about half an hour, till it had 
acquired the temperature of the air itself, which was 68* ; 
and, in the evening, similarly exposed, it stood at 23» 7\ the 
temperature of the air being 52^ The supposition that the 
height of the mountain does not exceed 6343 feet, is founded 
on these observations, of which it is the mean result, and on 
the idea, that the average height of the barometer, at the 
level of the sea, is about SO inches ; which, from what I have 
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obsenred within the tropics, is not, I believe, ISir frotn the 
tmth ; and that the average temperature of the air is 80°, 
which it generally is at Colombo, on the sea-shore, at the 
hoars the above observations were made. 

I regret we did not remain long enough on the top of the 
moontain to observe the range of the thermometer, which, I 
have no doubt, is there very great. We reached the top to- 
wards evening, spent the night on the mountain, and pro- 
posed continuing there the next day, but our native servants 
could not be made to stay ; for the first time in their life th^ 
experienced the sensation of cold, and shivered from its effect; 
Hwy were so much alarmed at their new and disagreeable feel- 
ing, that they rescdved to go down at M events,—" they must 
d^'* they said, ** if they remained there.'* At three o'clock in 
the afternoon the thermometer, in the air, was at 54^, just 
after a heavy thunder-storm, attended with much rain ; at 
four o'clock it was 5S*; at six, 51® ; at nine, the same; and, 
at seven o'clock the next morning, just before we descended, 
it was 59®. During the whole time, the direction of the wind 
was from N. and by £. to N. N. E. The sensation of cold we 
experienced on the summits was much greater than we ex- 
pected from the state of the thermometer, owing, probably, 
to the rarity of the air producing an increased evaporation 
from the surface of our bodies ; not to mention other circum- 
stances which also must have co-operated, as the^udden trans- 
ition, as it were, firom a temperature of 80® to one of 51®; a 
brisk wind, which blew when we were on the top ; and the 
&t%ued and nearly exhausted state in which we found our- 
selves when we arrived 

The country, between the foot of Adam's Peak and Co- 
lombo, is interesting to the traveller ; it exhibits fine mountain 
scenery, that brought to my recollection some of the most 
beautiful parts of the highlands of Scotland ; and here and 
there the Tallies presented nch meadows, that, in appearance, 
rivalled the verdure of England. The country however, in 
general, is overgrown with wood and thick jungle ; and, in 
consequence, the low grounds are extremely monotonous. 
The oalj rock that makes its appearance, from the Peak to 
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CdoinbOy is giieii8» rxrying, in the proportion of its coosti- 
tuent parts, in different places* It is curious to obs^^e this 
uniformity of rock, for thte space of sixty miles. The soil too^ 
in genera], as well as the roek from which it is derived, is 
etery where pretty similar; it is, most commonly a fine light 
k>am, composed of silidous sand, and clay, and iron, in vari- 
able proportions, with i^xmt one or two per cent, of vegetable 
matter. The soil is so favourable to vegetation, and the heat 
and moisture so conducive to the same end, that every spot 
where a root can fix itself is covered with folii^« Nothing 
is wanting but industry, enterprise^ agricultural knowledge* 
and, above all, the ebmplete abolition of the old foudal systeaa 
of government, to convert tliis wild and beautiful country into 
a garden, when it win really merit the name of F^tradise^ that 
from time immemorial it has acquired, though ill deserved. 

I am, &c. &C. 

J. DAVY, 



Akt. III. Report of the Select Committee of the Bouse 
of Commons on Petitions relating to Machinery for 
manufacturing of Flax, dated May ^S, 1817; referred 
to in our last Number, page 341. 

The Committee to whom the Petition of Samuel Hill and 
William Bundy, and also the Petition of James Lee, were 
referred ; to report the same, with their observations there- 
upon, to the House ; have examined several Witnesses in 
support of the allegations of the said Petitions, and agreed 
upon the following Report : — 

1 OUR Committee, in obedience to the directions of the 
House, proceeded to tak^ into consideration the petition oi 
Messrs. Hill and Bundy, on their improved method of pre- 
paring flax and hemp in a dry state, from the stem, without 
undergoing the former process of water-steeping, or dew- 
retting. 
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Your Committee receiTed satisfiau^tory proof» tluit the pre* 
paring flax and hemp» in a dry state, for ipinning, answered 
most completely, and was likely to prove a great and vakiable 
improvement both to the grower and manufacturer : the C06t 
of preparing being kM, avoiding the risk of steeping, which 
is considerable, a great sasving also in time and material. 

It waa proved also to your Commitlae, that the strength 
and quality of clothe roanofactured ftom flax thus prepared, 
are much superior to that produced from flax which has been 
water-fiteeped or dew*retted. 

Tour Committee are fully impressed with the great na- 
tional advantages likely to rssult from this discovery; by 
which it would appear that a saving, in the proportion of 
ninety to thirty-three, would be obtained on the annual growth 
of flax in the empire^ computed at 190,000 acres ; affi>rding 
an increase of employmeat to many thousands, and an aug- 
mentation of the national wealth to the amount of many 
minions, as will more fblly appear by reference to the evi« 
dence, in corroboration of the allegations set fbrth by the said 
petitbnars. 

It appeared also in evidence before your Committee, 'that 
the flax prepared by Messrs. Hill and Bundy*8 machines was 
^perior to any dew-retted flax ; and that large orders had 
already been given fbr flax thus prepared, by the house of 
Messrs. Benyon and Co. at Leeds, one of the most considera- 
ble manu&cturers of flax in the kingdom. 

Your Committee proceeded also to the consideration oi the 
petition of James Lee, but did not feel themselves competent 
to go into any examination of the allegations, stating an in- 
fringement of Mr. Lee*s patent. As fur as the evidence 
before the Committee was adduced, it did not seem to justify 
such an assumption. This, however, is a question fbr a court 
of law. 

Evidence, on the part of Mr. Lee, was produced to your 
Committee, to shew Mr. Lee's machines were in use in various 
workhouses, in diffsrent parts of the kingdom; tiiat Mr. 
Lee's manner of preparing flax viras without water-steeping 
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or dew-retting, and affinrds additional proof of the great ad- 
Tantages of the practice. 

Your Committee must also call the attention of the House 
to the essential benefit that will be derhred to the cultivators 
of flax, from the quantity of Tiluable food for cattle obtained 
from the new method of preparing flax. 

It has been given in proof, that the boon, or outer coat of 
flax, contains one-sixth of the gluten of oats. 

Mr. John MiUingUm^s Eoidence, 

What are you ? — I am a civil eagineer^ and professor of 
mechanics at the Royal Institution. 

Have you seen Messrs. Hill and Bundy*s machines at work, 
preparing flax and hemp for the spinner?— I have. 

What is your opinion of the efiects produced by the breakers 
in the first process ?-^They seem to answer the purpose of 
taking off the boon, or woody part, from the flax. I observed 
that this was pretty efiectually done by once passing through 
the machine, which consists of five rollers. I accurately 
weighed (first adjusting the scales, and seeing that they were 
correct), one avoirdupois pound of the stem, or flax, in its 
dry state, as it comes from the farm. It required five minutes 
to pass this through the machine ; but I took care not to let 
the man know I was timing him, lest he should make an ex- 
traordinary exertion ; and he seemed to be working at the 
ordinary rate, at which he could continue to work for a length 
of time. I found, upon weighing the product when it came 
from the machine, there was a loss of nine ounces and three* 
eighths ; consequently, six ounces and five-eighths of useable 
materials were obtained, that is, of fibre or ha^l, as it is called 
generally. It was then passed through the second machine, 
caUed the rubber, or rubbing-machine. This required eight 
minutes for the quantity whkh was left. The result of this 
rubbing was, four ounces and a quarter of harl, or fibre, in a 
clean state, fit for the hackle. Some gentlemen present ob- 
served, that it was scarcely clean enough, and it was passed 
through a second time. We divided the quantity into two 
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eqtift] parts, and the second process took three minutet ; but, 
if the whole quantity had been used, I do not think it would 
have required more exertion. The whole process for the 
pound took sixteen minutes ; and the loss, upon weighing it 
after the process, was exactly three*fourths, without a frac- 
tion ; so that there was one-fourth of very good and soft fibre 
produced, fit for the haekle. 

How for are you of opinion, that the hacklhig*machine* 
completes the material for the spinner ? — I have seen the pro- 
cess of hackling by the hand ; and I have likewise seen the 
model of hackling machinery, invented and made by Fenton, 
Murray, and Wood» of Leeds ; which, by certificates sent to the 
Society of Arts, appears to be the best machine that had ever 
been constructed^ up to that time. I certainly conceive this 
to be still better, and an improveanftnt upon theirs ; but, at 
the same time^ I think the machine, as it now stands, would 
admit of further improvement, as to velocity. It appears to 
me to do its work very weU ; but I have my doubts wliether, 
in its present state, it will do that work with sufficient 
rapidity. 

What quantity do you suppose a man will be capable of 
breaking and rubbing by the first machines in a day ? — ^That 
will be answered by a prior calculation which I made, when 
there were one man and a boy at work ; but, at the same 
time* I o^ht to state, I tried the power, and it was nothing 
like the power of a man. One man might, with focility, turn 
several such machines, though each would require a child to 
attend for the pur})ose of feeding, and taking out the prodiwt. 

What is your oinnion as to the machines being liable to be 
easily put out of order ?^ do not conceive they are subject 
to get out of order. The rubbing- machine will, no doubt, be 
subject to considerable wear in the rubbers ; but those merely 
consist of small pieces of beech-wood, which may be replaced 
at any time, by any carpenter in the neighbourhood, where 
the machine may be, without applying to the patentees. 

In case of any accident to the machine, could it be easily 
lepsdsed by a common blacksmith P — With the exception of 

* This macbiae if not amon^ those described in our hut Number. 
Vol. V. D 
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the breakers, I do not think they are likely to get out of 
order. 

Is not turning three machines too much for a man?— I do 
not conceive it is at all. 

Children may supply the rest of the work ?— Certainly : 
without doubt. 

Have you made any experiments as to the nutritive quality 
Df the chaff? — I have not myself made the experiment, but I 
requested Mr. Brande, who is professor of chemistry at the 
Royal Institution, to make such experiment, and I have myself 
seen the analysis going forward. The result was obtained 
only this morning, and it appeared to be one-eighth of actual 
nutritious matter, from the quantity experimented upon. 
Another quantity, which appeared to have been materially 
injured by the weather, but which must be explained by some 
other witness, for I do not know how it came so, yielded one- 
twelfth of nutritious matter ; that appeared to me as of the 
\for8t quality, and as if it had been subject to wet weather, 
and had a portion of its nutritive matter washed from it* 

Would not that, which had gone to seed, have less nutri- 
tious matter, than that taken before seeding ? — ^Yes. 

Do you know the quantity of nutritious matter in straw 
and hay ? — I have not had an opportunity of trying it. 

Is there any oil in it ? — We have not had an opportunity of 
examining it, but I expect there is. The general idea of oats 
is, that there is about one-fourth part of waste, taking it alto- 
gether ; that the oat itself contains three-quarters of nutri- 
tious matter, and one-quarter in the shell and waste. It is 
probable, therefore, that this chaff must be a nutritious food. 
If this is the case, the nutrition would be about six to one : 
that it would require six pounds of this, to render nourish- 
ment to a horse, equal to one pdund of oats. Mr. Sewell, of 
the Hounslow flax-inills, informed me, that he had been in the 
habit of offering flax-chaff to his horses, and that, when they 
were accustomed to it, they would leave clover-chaff to come 
to this food. 

Are you of opinion that Messrs. Hill and Bundy*s machine 
may be of use to farmers and cottagers at their own homes ? 
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—I should conceiTe, in answer to that, that the machine 
' would be too powerful and expensive for small fanners, but 
that they would be highly beneficial, if they were introduced 
in districts ; for instance, in a workhouse, or any parish esta- 
blishment, where eight or ten such small l^umers might hare 
access to them* 

Have you seen the calculations made by Mr. Hill, respect- 
ing the number of people that might be employed, if those 
machines were general ?— -I have seen those calculations. 

What is your opinion of them ? — I believe they are correct, 
with the excepticm of one circumstance. 

The quantity taken in hb pamphlet* is rather under what I 
make it myself. On a supposition that there are 120^000 
acres of flax and hemp annually grown in Great Britain and 
Ireland, and that, on an average, three tons of stem are 
produced, from each acre, this will be . • 360,000 tons. 
By the operation of Messrs. Hill and Bundy's 

machines, one-quarter of the above quantity 

is obtained in fibre, or 90,000 tons. 

But, by the old process of dew-retting, only 

one-eleventh part of the above 360,000 tons 

is procured, or 32,727 tons. 

Giving an excess of fibre saved by the new 

process, from the same number of acres, 

iimountingto , 67,273 tons. 

xSOcwts. 

1,145,460 
X 112 lbs. 

2,290,920 
1,145,460 
1,145,460 

This number of tons, when produced in] . 

pounds,give8offibreorflax,hemp.andtow, j A^»,2yi,5XO lbs. 

Now as, on an average, it will require half a pound of flax 
to the yard of linen cloth, this number of pounds would an- 

* A plan for redeeming the poor's rale, &t. by Samuel HiU, Esq. 
Harding, 1817. 

D2 
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nuMDj make 956,583,040 yards of linen dolli, f^m tlM addU 
tional quantity of flax» hemp, and tow, procured ^m the 
same number of acres grown. This quantity of linen cloUi* 
selling in the shops on an average of 3«. per yard, would give 
an annual increase to our national wealth, from the same 
number of acres employed in this cuUiration, of JC95,658,304« 
Exclusive of the cost of the raw material^ and the expenses of 
preparing it by Messrs. Hill and Bundy's machines; the exn 
pense for spinning and weaving it into linen goods is taken at 
£52. I7s. Sd. per ton. This cost of labour, on the quantity 
of flax, hemp, and tow, saved by the operation of these ma* 
chines, namely, 57,973 tons from the ISaooo acres^ would 
amount to <€l9,l 14,747. St. and which would yearly give 
employment to 807,649 persons, calculating the value of the 
labour of each at Is. per day the year round, and estimating 
f hem to work 300 days in each year. This average will not 
be considered too low, when it is considered that a large por- 
tion of the labour is performed by women and children. 

Are you acquainted with Mr. Lee's machine, intended to 
eflfect a like purpose with those of Messrs. Hill and Bundy ? — 
Not particularly : I saw a machine^ or set of machines, which 
I was informed were Mr. Lee*s, at St. Pancras workhouse| 
about three, four, or five months ago ; those consisted of a 
scraping-machine, lying horizontally; the flax was held by 
one hand, and drawn through this machine, while the presser, 
having teeth in it, was worked by the other hand. There was 
also a swinging-machine. I do not know the names by which 
he designates his particular machines, but it appeared to be 
precisely the aame as the machine which is now in this room. 
I enquired particularly at that workhouse whether that was the 
whole process, and was informed it was all they knew of; but 
Mr. Lee has this day shewn and explained his machinery to me. 
I And the same two machines which I before saw, namely, the 
horizontal and vertical machine ; and, in addition to that, a 
machine, consisting of fluted rollers, which I had not before 
seen. I have likewise, thb day, seen some flax passed through 
the several machines, with the esceptioA of the horizonta 
machine. I did not see that used ; but the woody matter ap-i 
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peamd to be Terj well 8q)«rated by the swinging machine. H 
was afterwards cleared by passing the fluted roUerB, in a skaiii, 
formed by passing one end into the other, so as to make a 
perpetual revolution ; and this seemed to me to ammer th^ 
purpose as efiectually as the machine of Messrs. Hill and 
Bundy : it produced the same end, though by a difi^rcnt pro* 
eesi. I am not, however, prepared to state the difierence in 
them, though I have no doubt the loss or gain would be pre- 
cisely the same. Mr. Lee then passed a portion of flax-stem 
through the fluted rollers, without the operation of the 
beating-machine ; and this, I must confess, did not appear to 
me to answer the purpose of separating the woody part from 
the fibres : it was merely broken into short pieces, but it did 
not peel oflj or leave the fibre. 

Do the machines of Messrs. Hill and Bundy resemble those 
of Mr. Lee? — I do not myself, speaking candidly, see any 
Similarity. The operation of Hill and Bundy *s first machine 
is difoent from a regular revolution by rollers, inasmuch as 
an alternating motion is produced, and there is such a dis- 
tance between the teeth in their machine, that the woody 
matter has an opportunity of escaping; while, on passing 
through the rollers of Mr. Lee's machine, it appears to me to 
be compressed upon the fibre, instead of separated from it. 

Have there ever been any machines in use prior to Mr. 
Lee*8, for the purpose of dressing flax in this manner ? — ^I am 
not certain that flax has been dressed by the dry process ; but 
the old machine, which has been in use for a great length of 
time, approximates very closely to both the beating-machines 
of Mr. Lee. The swinging-machine is exactly similar to a 
machine of Mr. Bond*s, deposited in the repository of the 
Society of Arts ; except that his works in a nearly horizontal 
direction, while that of Mr. Lee's works in a vertical one. I 
have never, till lately, paid much attest ion to the operation 
of dressing flax ; but having had occasion to notice that sub- 
ject in my Lectures at the Royal Institution, I have investi- 
gated the difierent processes, as far as I was able to obtain 
information, firom books and inquiry ; and it does not appear 
to me that the process of bisfiaking by tooth-ndlers, moving 
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with a regular continued motion, is new» inasmuch as that vi 
described in an old edition of Chambers's Cyclopedia. 

Do you conceive those two machines to be likely to produce; 
great national advantage ? — I certainly think, that as fiar as 
employment of the poor can produce them, they do hold out 
very reasonable and fair ground for supposing, that a novel 
branch, or rather an extended branch of manufacture, may be 
Introduced into this country, by the improved process of ma- 
nufacturing flax. There is a great prejudice existing in the 
country, among farmers, from the circumstance of flax makiQg 
no return to the land. It is unlike other crops, inasmtich as 
it ia pulled up by the root, instead of being cut ; and, by the 
old process, all that was nutritious in it was wasted, or washed 
away, by the process of water-steeping; whereas, from the 
analysis which has just been mentioned, it appears that if the 
product should be wanted for food, that flax is as capable of 
making a return to the land as any other crop. Another ma- 
terial advantage in the present process is, that instead of the 
flax becoming ripe at nearly the time of corn-harvest, and 
requiring to be, attended to immediately, it may now be dried 
in tlie &ame manner as hay, and laid up in barns, so as to 
aflbrd winter employment to fieu-mers' servants, and others, at 
a season of the year when such employment very rarely exista 
in any other form. It would, therefore, enable the farmer to 
keep a greater number of servants, with advantage to him- 
self, and to the other parts of his farm, than he could afford 
to do, if he did not encourage this kind of culture. 

Would it be highly beneficial also in wet weather ?--Yes ; 
it would afford means of employmont in wet weather. 

Have you any mode of calculating the expense of the old 
process, compared with what it would be by the improved 
system ? — ^I have not. 

'You said it would require sixteen minutes to pass through 
both machines separately; would not both machines work 
at the same time? — Certainly; but it would require pre- 
paration to connect the two processes. There is no doubt 
but that the two machines might be working at the same 
time ; though, as this was an experiment upon a particular 
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quantity, one machine was standing idle while the other was 
in use. 

Then a pound might be done in eight minutes? — A pound 
would be done in eight minutes, and part of another pound 
begun; because part would have pas9cd a second machine, 
and thete would have been a lapse of three minutes upon the 
second machine. 

What jou speak of, is a pound of rough material ? — A pound 
of flax in its dry state, as it comes immediately from the feurm* 

How many pounds of flax could be prepared in twelve hours, 
and by what number of hands, by the machine ? — ^Twenty 
pounds by one man and two children. 

Would that machine require the full power of a man, or 
could he work more machines than one ? — He could work one 
breaking; and two rubbing machines, with three children. 

Then the three machines would require how many hands ? 
— One man, and three children. 

They would do sixty pounds ? — ^No : forty pounds ; twenty 
pounds the breaking-machine, and twenty the pair of rubbing- 
machines. 

Would a man be able to continue twelve hours driving that 
machine ? — ^Not twelve hours, because twelve hours has always 
the interval of dinner, and so on ; ten working hours is usually 
a day's work. 

Could he work that? — ^I have no doubt he could : I have 
known men work ten hoiurs at more laborious work than this. 

Have you seen the hackling-machine employed ? — I have : 
and I have stated, respecting it, that it went too slowly. 

Do you know tha quantity it would dress in two hours ?— 
— ^No, I do not. 

Do you know the waste ? — ^The waste on what I saw was 
very little : I merely saw one handful passed through it, and 
the waste was not a fortieth, I should think, but it was not 
weighed* 

A very trifling waste? — ^Yes. I do not, however, myself 
conceive the machine to be in its perfect state. 

Is Mr. Lee*s, or Messrs. Hill and Bundy*s, the most simple ? 
— Certainly Mr. Lee*s is the most simple. 
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Do you apprehend that Mr. Lee's, being the moft 8ii&ple» 
is less liable to be put out of order ? — Certainly it is. 

That part of Messrs. Hill and Bundy*s, that is more liable 
to be put out of order, consists of beech-wood. 

Could that be put ia order again by any comuion carpenter P 
— ^The rubbing pare might ; biit the machines contain wheds, 
and some degree of intricacy, in their other parts. 

With regard to the rollers, they are not liable to be broke ? 
— I conceive not ; the only parts which would be subject to 
wear» would be the pivots on which they turn, and they could 
be replaced very easily. 

Mr. Lee 8 machine, you said, had not the efiect of sepa* 
rating the woody part from the fibres ? — ^The beating process 
separated it most efiectually, but not the rollers ; but I ought, 
in justice, to say, that Af r. Lee told me that this arose from 
the flax not being sufficiently dry ; and I then had Mr. Lee's 
assurance that it would answer, if dry. 

Do you suppose the small rolling-machine of Mr. Lee*8 
would complete the business well, if the flax had been good, 
or formed into a skain ? — I should doubt it very much, with* 
out the application of the breaking-machine. 

Will not the rollers, in Mr. Lee*s patent, tend to divide the 
fibres, and render the flax finer, when it is brought to the 
hackle? — Certainly: any pressure upon the stalk of the flax« 
so regulated as not to cut the fibre, will tend to spread or 
open it, and make it finer ; but that is equally well answered 
in the rubbing process, for there it is spread ; and, in the 
other machine, a simple roller, without fluting, would answer 
that purpose. 

The other witnesses examined on this subject were Mr* 
James Mead, foreman to Messrs. Benyonof Leeds, above 
rderred to; Mr. Ralph Wood, bailiff at Stoneley Abb^, 
Warwickshire ; James Prentice, foreman to Messrs. Hill and 
Bundy ; Lieut. Wright, R. N. ; John Millworth, a labourer; 
Mr. Samuel Hill ; Mr. James Lee, the proprietor of the re- 
spective machines above alluded to ; and Elizabeth Wilson, 
and Sarah Smith, who had worked at the machines. But as 
the evidence of these parties was generally corrobative of Mr. 
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WQiugton% which we hftTe given at full length, wd went to 
explain practical details, we have merely selected such parts of 
it as appear of greatest interest with the public. 

Mr. Mead stated his own practical experience, that the new 
dry process was greatly superior to the old one of dew-retting, 
which frequently injured the fibre. That the expense of 
breaking and dressing flax by the old process was from SOi. to 
^5/. per ton. That Hill and Bund/s machine does not injure 
the fibre, nor is it so complicated a9 to be liaUe to be out of 
order. That the opinion of the Yorkshire farmers is, that flax 
does not injure the ground as a crop, but is objectionable, on 
account of its producing no manure. That he had seen B£r. 
Lee's machines worked at St. Pancras workhouse; that the 
average quantity done there by a man in a day, as appeared by 
tJieir books, was S| lbs.* and that the waste on these machines 
appeared much greater than on those of HiU and Bundy. 

Mr. Wood stated that he was acquainted with the cultiva- 
tion and dew-retting preparation of flax. That the avenge 
quantity of stem produced on an acre of land, was fix>m 3f 
to 3 tons. That the proportkm of fibre expected to be 
obtained from dew-retted flax, wasabcmt one in ten or eleven. 
That dew-retting affects the fibre ; and that a considerable 
loss of flax is attendant upcm removing it from the field to the 
pit where it is steeped, and again in spreading it, and takings 
it back. That the length of time flax must be steeped, 
dependa upon the weather ; and that the process of steepin^^ 
is one whieh requires a great deal of judgment. That flax 
was not at aH an impoverishing crop, that it may be grown 
upcm any land, but that loamy black land was the best for it i 
that it suits ground which is first broken up; that it is 
generally followed by a bare fallow, or turnips, and is a good 
prqnration for wheat; and generally, that Hill and fiund/s 
macJiines will separate the wood from the fibre, and work the 
flax at a cheaper rate, and in a better manner, than any other 
machine he has seen. 



♦ This is what Mr. Mead' stated, and if correct; but in the 
printed report of the Committee, the quantity is rtated at ten 
pounds aaa an half . 
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Mn Prentice stated, that he always found the produce from 
Hill and Bundy's machines, to be one fourth of the we^ht of 
the stem used, and that this fourth was in a fine state, ready 
for the hackle ; that he had hackled it, and it produced twa 
thirds flax and one third tow ; that one man could turn two 
breaking machines, two rubbing machines, and one hackling 
machine ; and this would require five boys, viz. two to feed and 
attend each breaking machine, and one to attend the two rub- 
bers and hackle ; that each breaking machine would produce 
from 80 to 100 lbs. of prepared flax in a day, and each rubbing 
machine would do half an hundred weight in the same time ; 
so that two rubbers would be necessary to each breaker; that 
. the expence of labour, exclusive of machinery, was something 
under 5^. per cwt. ; that he had done from 9 to 10 lbs* in an 
hour, when the machine worked by power, but that 7 lbs. per 
hour he supposed might be done by a man ; that he had not 
found the machines liable to get out of repair. 

Lieut. Wright corroborated the testimony of Mr. Millington 
as before stated, he having been present at the experiments. 

John Millworth stated, that he had been employed to turn 
these machines. He could turn two breakers, two rubbers, 
and a hackling machine. It was tidy work, but he cbuld do 
it for ten hours a day. He thought he could do 7 or 8 pounds 
of flax in an hour. 

. Mr. Lee then wished to call Mr. Bundy, with a view to- 
establish, by his evidence, that these machines were infringe- 
ments upon his patent ; but this the Committee would not 
listen to, Mr. Curwen the Chairman stating, that this matter 
must be left to the consideration of a court of law. Mr. 
Samuel Hill was then called at the request of Mr. Lee, and 
stated in answer to the questions put to him, that his charge 
was 10s. a hundred weight upon the quantity produced, when 
the two processes were gone through. That he charged ai. 
10«. per ton for the use of the machine, 2i. for labour, and 
155. for the hacking machine. 

Mr. James Le^ being examined stated, that the quantity of 
fibres produced by hb machines in ten hours, depended upon 
the number of persons working; thus two women at the 
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bfeaking machine, and one at the refining rollers, will produce 
(JO lbs. in a day, fit for the hackle. Some alteration had been 
lately made by the application of machinery. The expense 
will be the wages of the women ; this is a farthing a pound for 
refining, and for breaking so much a hundredweight ; which 
would make it come to less than a penny a pound, paying the 
women from 6 to 10 shillings a week. Mr. Lee then stated, 
that he had never done this quantity by the breaking machine, 
but he had done it by the other.* That a woman working by 
the other, and working the number of machines she can 
work, win finish from 50 to 100 pounds a day, according to 
the goodness of the flax. That he had never heard complaints 
made of the breaker injuring the fibre, unless it was injudici- 
ously used. That some caution was necessary in using it, but 
very little ; and he then enumerated the machines he had at 
work in the workhouses of St. Pancras, Hackney, Kensington, 
Westham, The Refuge for the Destitute, and at Hull, in 
Yorkshire. 

Elizabeth Wilson stated, that she had worked Mr. Lee's 
machines, and instructed others for 12 months ; that she had 
done a pound of flax in an hour, by the breaking and scraping 
machines ; that at Hull, three or four of the machines do 
11 lbs. a day; that many of them do 9, and none less tham 
7 lb«. a day. 

Sarah Smith stated, that she worked at Mr. Lee*s machi- 

• Meaning the fluted rollen. To coraprehend Mr, Lce'g evi- 
dence and the following witness, the reader is Tequeited to refer 
back top. 838 of our lart Number, where his machinery iidescnhed. 
and ^hcicit will wipcar that the work alluded to, is simplv putting 
the flax in between the rollers and taking it out again 5 while those 
roMcrs would be completely ineffective unless they were moved by 
wind water, steam, or some considerable power. This, therefore, 
is mcrelv attendance upon the machine, and not a word is men- 
tioned about the expense of the power, or lU necessity; while m 
the account of Hill and Bundy's machines, the roans power to 
rrod^rmolion is alwa;s admitted. We hope that the infor ma- 
Son contained generally fn this cTidence, and the «^count of the 
n^hinery givin in our hist Number. wiU enable he publcto 
tttimate thi imporlant advantages likely to accrue to the nation, 
froTthe new process of husbanifing and manufacturing flax, and 
♦a fArm a nristtT accurate judgment of the respeaivc values of 
the mTchliLt/C^^^^^ Hii iufd Bundy, and Mr. Lee-Editors. 
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nerjt did 8 lbs. an hour generally ; thought she could do 19 lbs* 
if the flax was dry and good ; could keep at it all day» waf 
paid 12«. a week» and worked 11 hours daily; she had passed 
70) 76) and 79 lbs. through the refining machinery in a day. 
There was not a bit of labour in it ; ^ girl of 12 or )3 years 
old could have done it as well as herself. She served 18 refiaiDg^ 
machines. There was machinery at Merton to enable her to do 
this. (Mr. Lee here remarked, that the refining machinery 
worked by water, and that steam was to be applied in addition 
to that, to increase the quantity.) Witness continued that her 
work was merely to feed the machine, and to form the flax 
into a skain,^ and to take it out again. 



Art. IV. Remarks on the natural Family of the Grasses* 
From the Latin q/* Alexander Baron von Hum- 
boldt. Paris, 1817. 

X HAVB, in a former part of this work, classed the Orders 
Grandnete (Grasses), Cyperaeea (Club-rushes), and Jtcncetf; 
(Rushes), in one natural family, under the denomination of 
Glumacea (the plants with a chafiy flower), and shall now 
proceed to a summary notice of the species, in regard to num- 
ber, configuration, and geographical distribution. We may 
form a conception of the richness of America in plants of this 
nature, and of the smaUness of the proportion of those' which 
had come (o the knowledge of the botanists of Europe, when 
we find, that of 343 species, observed by M. Bonpland and 
myself in the course of our travels, scarcely a fifth or sixth 
part had been recorded. In casting up the Glumace^ enu- 
merated in Persoon's Synopsis Plantarum, those found by Mr. 
Brown in New Holland and Van Diemen*s Island, and the 
new ones published by myself and fellow-traveller, we fisd 
that we are now acquainted with about ISOO Graminea, 900 
Cyperaeea, and 100 Juncea, forming a total of 3800 Glumacme. 



« Thif was shewn to be by unitiiif the two ends of the quantity 
used. 
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Boi, oltboDgh thk wmy appear a consideraUe number, and 
one thi^ has» of kte, received v^ extensive additions, kt 
turns out, in heU to be a pro<^ of the negligence of botanists 
in respect to these three orders* It has t>een already ^ewn, 
that these three orders form one^tenth part of the Fhsenoga- 
moos vegetation of the earth; so that, in the 30,000 Mono- 
ootjkdonoas and Dicotyledonous species, which have beejci 
lecQvded, we oaght to have met with, at least, 3000 Glumtt- 
tmt if they had received from travellers an equal share of 
attention, with that which has been bestowed upon Cwnj^otiUi 

All over the world the Glumaeee are found to increase their 
number in a wcmderfiil proportion, either as you recede from 
the line, towards the poks, or as you ascend the mountain, 
from the level of the sea. But then this augmentation of 
number takes place in a &r smaller ratio, from the line to the 
temperate zone^ than that in which is found to take pl&ce 
from the latitudes of France and Germany, towards the polar 
drele. In Lapland, for instance, there are three times uM^e 
Mmiacee than CempwUa; while, in the temperate parts of 
Bnrope, the fiuniltes are nearly equal. On the other han4 in 
North Aneriea, firom the 3Sd to the 45th degree of latitude, 
the Compoeit^ are already found to exceed the Glumacea by & 
loutth: a proportion which becomes still greater in the tro- 
pical regions of that continent. I have purposely taken the 
Ghomioarand Cofnpositoe (or points of comparbon, as being 
the two femiliee which, in every part of the world, comprise 
^ largest portion of vegetable species, and display the 
greatest variety of configuration. Next, in poaat of numbers, 
to the Glumaceci and ComposUay as far as I am able to judge, 
are the CaryaphyU&B^ Amentacea^ and Ericina, in the frozen 
zone ; the Legwninat^, Crucyera^ and LabtaUe, in the tempe* 
rate zone ; the L^^rmnoi^ Ru^cea, and Malvacea, in the 
torrid zone. 

In considering, separately, the three natural orders which 
compose the £unily of the G^tmtacnr, we shall find, that the 
respective relations of the Qnmdnea^ Ofperacecs^ and JuncetR, 
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<^* 

under the line, are, to each other» nearly, as 95.7*1 ; in the 
temperate latitudes of the old world, as 7*5.1 ; under the 
polar circle, as 9f . ^.1. So that it is only in Lapland that 
the Cyperacea are equal, in number of species, to the 
Graminea; but through the temperate zone to the tro- 
pics, the quantity of Cyperaeetc and Junces dimini^efl, in 
a for greater proportion, in the northern hemisphere, than 
that of the Graminea : in so much, that the Jnncea disappear 
almost entirely in the torrid zone. The Cyperacea, on the 
other hand, seem better qualified to support every d^ree of 
climate ; and it is specially among them that we find the 
plants which are common to both the new and the old conti- 
nents, such as Kyllmgia monocephala, Ctperus numostackytu, 
Chjetospora aurea, and other species, which we have enu- 
merated elsewhere. So New Holland and South America 
produce, in common, Scirpus triqueter, Scirpus capiiatus,BXkd 
FuiRENA umheUata; Europe and Australasia, SciRPus^«i/an«, 
Scirpus supinus^ Scirpus setaceus^ Scirpus lacmtrist Scirpus 
triqueter^ Schcenus marisctUf Carex capUosOf CAttBx Pieudo- 
Cyperus, Juncus maritimtiSf and Jung us effugut. In general, 
the countries which lie within the tropic of Capricorn appear 
to abound in the Cyperacejb ; for, of the 456 Glumacea of 
New Holland, described by Mr. Brown, 214 are ranked in the 
GraminetBy and 200 in the Cyperacea; which proportion, if it 
be admitted as the true one of the relative distribution of 
these plants, is widely different from that which is exemplified 
in the tropic of Cancer. 

As to what I have tb offer in regard to the secondary groups 
or tribes, into which the GlumacetB have been divided accord- 
ing to natural affinity^ I shall make use of an extract from the 
writings of Mr. Kunth : " Some of the tribes of the Gramineat 
are represented by numerous species in the tropical regions, 
while in Europe they have not a single species, or at least, 
such only as are very rare ; for instance, the Panicea^ Stipacect, 
Chloridece, Sacckarinet, Orizect^ Olyrect^ and Bambusacett, Europe 
does not produce a single species ofPaspalum^ only five species 
of the Stipaceccy very few of the Saocharina, but one of the 
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OryzeiBf (Lbebsia orftaides,] Imd not one of the Ckloridea, 
OUfTt^^ and Bamhuioceai. On the other hand» the JgrasOdea^ 
Aoenaeete, ArvndinacetB^ and BrometB^ are peculiar to our tem- 
perate latitudes. In a like manner the Hardeacea, (an order 
which comprehends the principal part of our corn-plants^) 
seem speciaUy adapted to the warmer regions of Europe and 
to Asia, while the alpine grasses of both the new and old con- 
tinents belong principally to the Jgro&tidea^ Jvenacea, and 
Bromett. The genus Cyperus^ is almost entirely tropical; for 
of the 150 species, which we know at present, scarcely 30 be- 
long to Europe and the northern part of America. There is 
not a Ma&iscus, nor a Kyllinoia in all Europe ; nor is there 
any species of the true Cj/perac&s, (those with two ranked io^ 
bricated glumes), in the whole European continent. The 
Scirpea seem to be dispersed indiscriminately over every part 
of the globe, and of all the monocotyledonous plants, are 
those among which we meet with the greatest number of in- 
stances of species, which are common both to the new and old 
continents." 

In regard to Bamboos, M. Bonpland and myself had the 
good fortune to meet with them in bloom twice, once on the 
banks of the Cassiquiare, (a branch of the Orinoco), and again 
near the plantation of El Muerto, in the province of Popay^in, 
between Bugus and Quilichao. For though these tree-like 
canes cover the marshy lands of the new world to a great ex- 
tent, and often attain the height of 50 or 60 feet, yet they 
very seldom flower there. Neither Mutis, who had explored 
so many Guadales^ (as the marshes covered with Bamboos are 
called by the Creoles,) nor our friend Tafalla, who had accom- 
panied Ruiz and Pavon in their well known botanical expedi- 
tion through Peru, had either of them ever been able to pro- 
cure the fruit or the flower of a Bamboo. On the other hand, 
in the East Indies these gigantic grasses are known to flower 
in such abundance, that according to Dr. Buchanan, the seed 
mixed with honey, is a common article of food in the Mysore 
country. The plant is there believed to bear fruit as soon as 
it has attained the age of 15 years, and to die immediately 
afterwards. It is distinguished by the natives of those'parts 
into two sorts, one with a solid cane, called Chittu, and 
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whidi grows in dry places* and the other with a hollow cane, 
called Doda^ which comes qukker to maturity, and grows In 
watery places. 

Having procured some canes of a Bamboo (Bambvsa G»a- 
dikr) at Guadnas, in New Graiuula, we saw at once how defi- 
ciently and incorrectly the genus had been characterized in all 
oar botanical works, and made it our first concern to take the 
dteription of the plant on the spot where it grew, and attended 
in particular to the deeply, three-parted style, and the three 
scales which surround the parts of fructification, and were*then 
denominated by us its tHphyHous nectary. Ixmreiro is al- 
most the only author who has described the style correctly hi 
the asiatic species, (for example, in BkMtvskverticillata), 

The Bamboo is not so general in the wet lands of South 
America as has been usually thought. They are rather scarce, 
both in the Coraccas and New Andalusia, (if we except the 
▼allies that lie between Cumanacoa and the town of San Fer- 
nando), and the marshy woods of Guayana, that line the 
banks of the Cassiaquiare and Atabasso. There are hardly any 
other on the shores of the Apure which runs through the 
province of Varinas, or on those of the Guainia, or Rio Negro. 
Jn all the parts of America which were visited by Bonpland 
and myself, we only found them common in those places 
which lay exposed to the setting sun. They abound princi- 
pally in New Granada, where they constitute vast forests, and 
grow both in the sultry lowlands, between Turbaco and Ma- 
hates, as well as in the highland vallies, where the climate is 
more temperate ; for instance, between the towns of Guaduas 
and Villeta, in Santa Fb de Bogota ; on the western declivi- 
ties of the Quindu Andbs, near Buenavista and Carthagena ; 
on the bank of the Cauca (between Bugas and Quilichao, in 
Popayan) ; and, lastly, at the back of the volcanic mountain, 
Rucu-Pichincha, near the city of Quito ; where a wide marshy 
level, covered with a close rank vegetation, extends through 
the province of Esmeralda, to the shores of the Pacific Ocean. 

We found the Bambusa Guaouje from on a level with the 
sea, up to the height of 860 fathoms ; and what struck us 
was, that the highland plants of this species always contained 
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mote water than those on the plains, although both grew in 
aofls. of equal degrees of humidity. In the highest ttationi 
(as from 600 to 900 fiithoms) we only found them dispersed 
dwut in small bushes ; but, in the level country, even as high 
up as 400 fathoms, they formed extensive forests. In general 
the plants which belong tathe Bamboo tribe, may be reckoned 
among the gregarious plants (planUt 9ociaUt}. The Nastus* 
of the Isle of Bourbon, according to Bory St. Vincent, is a 
true subalptne grass, and never descends into the pluns 
lower than to an elevation of 600 fathoms above the sea. 

The water which is found secreted in the hollow of the 
American Bamboos has a somewhat brackish taste, but is 
not unpalatable. It is said by the natives to have an injurious 
effect 'upon the urinary passages. I could never detect any 



* The genera Bambusa and NAiTut, which most botanists of the 
present day have blended together, are to be distinguished from 
each other by the following cahracteriilics : — In Bambusa the long 
flnbcylindrical ears comprize a great number of bipaleaceou9(double- 
cbaffed) flowers, of which the lower only are male ones. Each of 
these bipaleaceoos flowers is inclosed by a calyx of two glumes, 
(hu^). The manner of the inflorescence, and the form of the 
chafis are nearly the same as in the Poji, from which, however, the 
BAjfBvsii are sufficiently distinguishable by an arborescent hauhny 
by having six stamens, a deeply trifid style, and three scales that 
surround the parts of fructification. In the genus Nastvs, on the 
other hand, the ear is oblong, compressed, and comprizes a fixed 
number of chaffs, wMch overlay each other in two rows, nearly as 
in the Cyperacea, Of these glumes, only the two upper ones en- 
close a flower like that of Bambusa, viz. one with a trifid style, six 
sUmens, and three nectaries. Judging from analogy, the two lower 
glomes may stand for the calyx in Bambusa, the others may be 
looked upon as neutral flowers with only one valve. The species 
which belong to Bambvsa are» aruniinacea et tiricta Riixb, verHeil* 
lata Willd. lalifolia et Guada^ Bonpl. and an unpublished one 
of the Isle of Bourbon. To the genus Nastvs belong, Calumet 
ii9 haui$ de Bourbon, and a Madagascar, species of which the 
specimen is preserved in the Herbarium of M. Du Petit Thouars. 
Bory St. Vincent has described the style and nectaries of Kastus 
correctly, but has blended the genus with Bambusa. 
Vol. V. B 



Digitized by 



Google 



90 Baron vpn HumboIdt^s Remdrks on 

Mcretion from the American Bamboos, that gave me any idea of 
the sweetness of honey, but I met with the true Tabaaheer or 
Tabaxir in the kingdom of Quito, and it differed but very slightly 
from that of the East Indies. I brought home a specimen of 
it, which was analyzed by the celebrated Vauquelin. It i$ 
called by the Creoles manteca de Guaduas, (Guaduas, batter), 
and c witains 0,70, of siliceous earth, and 0,30 of potash, linae, 
and water. 

I cannot account for the Tabasheer, which is a white substance, 
and friable like starch, having been compared to honey by those 
who have treated on the subject of the sugar of the ancients. 
I could perceive no sweet taste in the Quito Tabasheer, not even 
when u was in the state of a mucikge, and before it was hardened 
by drying ; and strongly suspect that none of the arboreiscent 
canes in all America contain any sweet liquid whatever. As to 
the Tabasheer, before it coagulates into ic^ wonted stony hard- 
ness, it is a viscid, while, and milky substance. Kept for five 
months, it exhales a strongly fetid animal smell. The same pro- 
perty was obijerved by Dr. Patrick Russell, the oriental travel, 
ler, in what he terms the salt of the asialic Bamboo, while Gar- 
cias del Iluerto, who resided for a long time at Goa, in quaUty of 
physician to the viceroy, is the only author who speaks of a 
sweet juice from the Bamboo. The ancients seem to have been 
led to confound true sugar with tabasheer in the first place, from 
both being the produce of a cane, and in the second from the 
Sanscrit word sharkara^ which at this day (like the Persian 
shaker und the Hindustani schukur] is used for our sugar, noc 
properly meaning something which is sweet, but something that 
is lapideous and granulated, as we learn from Boppius, on the 
authority of Amarabinha. It is probable that the word 5c^r*dra 
originally meant only tabasheer, (saccar mombu)^ but wa- subse. 
quently transferred from similitude of appearance to our sugar 
from the smaller cane (ikschu^ kandekschu, kanda). The word 
Bamboo is derived from momhu; and from kanda we get candy, 
(sugar-candy). In tabasheer we trace the Persian w^rd tcher^ 
>vhich means milk, in Sanscrit kschiram* 
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Piiiiyy as hat been ingeniously demonstrated by Salma&ius in 
oppofition to Scaliger, clearly describes tabasheer of the Bam- 
boo under the name of sugar, when he speaks of it as '* a honey 
formed in canes, white like gum, crumbling between the teeth, 
found in lumpe about the sixe of a filbert, and only used medi- 
cinally.'' Yet it is manifest from the verses of Varro, quoted by 
Isidonis, fmm passages of Theophrastus, Lucan, Solinus» and 
especially Strabo, on the authority of Eratosthenes, that the 
ancients had derived some notion of our sugar from the Elasl In- 
-dies, and affirmed that it was obmined from canes without the 
assistance of the bee. But then they believed that a liquid 
of the sweetness of honey was expressed from ihe roots of 
the large kind of canes, confounding the root with the haulm* 
and the humble sugar-cane (Saccharum oficinale) with the 
Bamboo, ** a joint of which, when split asunder, they described 
as large enough to form a navigable bark." Others amang them, 
as Seneca^ Dioscorides, and Alexander Aphrodisaeus, believed 
true sugar to be the morning dews of the canes, collected on the 
foliage of the plant. It is certain that the sugar-cane is indi- 
l^ous in the neighbourhood of Almangar, in the East Indies, 
on the banks of the Euphrates, and at Siraf ; but I suspect 
that in that part of Asia which was frequented by the Greeks, 
the plant was only expressed for the purpose of procuring a 
beverage for immediate u^e, and that the juice never could have 
been exported, owing to its tendency to ferment* So that I con- 
clude, that hard sugnr was unknown to the ancients,* and fhat 
when they speak of a solid sugar, they mean tabasheer or scbar- 
kara of Bamboo. 

It may be hardly thought necessary that we should mention in 
this place, that before America was discovered by the Spaniards, 



* The art of making sugar from the cane was not mentioned by 
any writers until the fifth century, and, as the learned Sprangell has 
first shewn, Moses Chorenensit, in describing the beauties of the 
proTince of Chorasan, mentions the valley of Gundi-Saporem •• as 
a place ^here the precious sugar was made." I haTe proved in 
another pbure, that the manufacture of sugar was of the highest 
antiqnity in China. 

E2 
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the inhabitants of that continent and the adjacent iskndfy 
were entirely unacquainted either with the sugar-canes, or with 
any of our corn-plants, (which last are indigenous of the country 
between the Kur and the Terek, in Persia and Armenia), or 
with rice. The Spanish writers on the subject of America, pve 
the name of small rice {Oryza parva) to the Chehopodium 
Quinoa^ which is common in Santa Fh de Bagotd, and in the 
kingdom of Quito, in the same way as the Anglo-Americans did 
that of Canada rice to a species of Zizania. Turkey com, 
(Ze A Mays), like many of the plants which have been in general 
cultivation from remote periods, is not found growing wild in any 
part of America. We have to lament that travellers have not made 
us correct lyacquainted with the characters of the plants mentioned 
cursorily by Molino, in his history of Chili, under the names of 
Secale Magu and Hordeum Tuca, of which the Araucanos formeriy 
made a bread called couque. We know from Cortes that the 
Agave and Turkey corn afibrded the Americans a honey inde- 
pendently of the bee^ and that he saw it in market at TenochlitK 



Art. V, Description of an Aerometer ^ for making the 
necessary Corrections in Pneumatic Experiments, for 
reducing the Volumes of the Gases to a given Standard* 
By Marshall Hall^ M. D. Sfc* 

Iv experiments on the Gases, it is generally necessaiy to 
make a correction, in order to ascertain their mean bulk ; for 
changes in the temperature of the atmosphere, in the baro- 
metrical pressure, in the external and internal heights of the 
fluid of the pneumatic trough ; and, when this trough con- 
tains water, for the elevation or precipitation of aqueous 
vapour, from these causes. And, in delicate experiments, it 
is frequently desirable to ascertain whether any slight change 
in the volume, or apparent quantity of the gas, be owing ex- 
clusively to the agency of an external cause, or whether there 
be an absorption, or evolution of gas, by the materials sub- 
jected to the experiment. 

To obtain these corrections, it is usually proposed to make 
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tivee or four separate calculations ; and a formula for each of 
these is given in the elementary works on Chembtry. It is 
the object^ however, of the present communication, to de- 
scribe an instrument, by the aid of which the necessity for 
these calculations may be superseded. This instrument, which 
may be termed an Aerometer, consists of a bulb of glass, four 
cubic inches and a half in capacity, attached to a long tube, 
whose capacity is one cubic inch. This tube is inserted into 
another tube, of nearly equal length, and supported on a 
stand, in the manner represented in the annexed figure. 
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The first tube admits of being sustained within the second, 
at any given height, by means of a spring, by which it is em- 
braced, and which is fixed to the upper part of the external 
tube. Five cubic inches of atmospheric air, under a medium 
pressure, and in a medium temperature, ^re to be introduced 
into the bulb and tube, of the latter of which it will occdpy 
one-half; the other half of this tube, and part of the tube 
into which it is inserted, are to be occupied by the fluid of the 
pneumatic trough, whether water or mercury. The point of 
the.tube, at which the air and fluid meet, is to be marked by 
the figure 5, denoting five cubic inches by measure ; the upper 
and lower halves of the tube arc each to be divided into five parts, 
representing tenths of a cubic inch. The external tube is to 
be marked by a scale of inches, like the common carpenter*5 
rule. 

It is manifest that the condition of the gases, made the 
subject of experiment, as affected by external temperature 
and pressure, and by the formation or precipitation of aqueous 
vapour, when water is contained in the pneumatic trough^ 
will be precisely similar to that of the air contained in the 
Aerometer. Now, if the height of the fluid of the pneumatic 
trough be different from that of the fluid within the jar, this 
difference is to be measured, and a precisely similar difference 
is to be induced in the external and internal heights of the 
fluid of the Aerometer, by raising or depressing the tube of 
the Aerometer, in the tube containing it. 

The gases made the subject of experiment^ and the air con- 
tained in the aerometer, are now placed, in every point of 
view, in similar circumstances, and it is only necessary to 
compare them. If the volume of the air of the aerometer be 
increased or diminished, that of the gases subjected to experi- 
ment may be concluded to be afiected in a similar and pro- 
portionate manner. The air of the aerometer becomes, there* 
fore, the point of comparison, and the measure of the gases 
in the pneumatic jar. Let a be the volume of the air con- 
tained in the aerometer, and 6, that of the gases, on which 
the experiment is made : then 
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. a : 5 : : 6 : X = 
the real volume of the gases, under a medium pressure, and 
in a medium temperature. 

By this simple comparison of the volume of air of the 
aerometer, with that of the contents of the pneumatic jar, the 
r^ quantity of the gases made the subject of experiment is 
at once ascertained, according to the standard originally 
adopted ; and the necessity for several calculations, and for 
references to the table of the changes of volume of the gases, 
by given changes in temperature, are at once obviated and 
superEeded. 



Art. VI. On some curious Properties of the Powers of 
Numbers. 

To the Editor of the Journal of Science and Arts, 

Sib, 
A FEW years since considerable attention was excited by an 
American boy, who performed mentally several arithmetical 
operaticms of some difficulty, such as discovering the factors 
of which any number consisted, extracting th^ square and 
tuhe roots, &c« Having myself been present at some of his 
performances, I was led to consider the means by which 
several other arithmetical operations of, at least, equal diffi- 
culty, may be performed with facility, without the aid of 
writing. I have subjoined a few of the rules which occurred 
to me in the enquiry ; and, if you deem them worthy of a 
place in your valuable Journal, they are much at your service. 

I remain,^ yours, &c. 

D. O. 

<7iven any number, which is a complete power of S, to dis- 
cover at sight what power it is, or how many times the 
number 2 has been multiplied together, and produce the given 
number. 
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On iome curious Properties of 



Let p 4- 1 be the number oi figures in tlie given number. 
Sujbjoin to the right-hand of p^ 



the number 



if the given number 
begins with 



1 

3 

4 

5 

6 

7. 

8 

L9 



Sdly, Then the nearest whole number to one-third of the 
result, will be the power to which 2 has been raised, to 
produce the given number. 

Ex. 1. What power of 2 is 2048? 

Here the number of figure is 4 ; therefore 

f) + 1 = 4, and p = 3. 

Since the given number begins with 2, we must subjoin 3 

to the right side of p, when it becomes 33, 

33 
one*third of which is --- = 11 ; 

consequently 2048 is the 11th power of 2. 

Ex. 2. What power of 2 is 4611686018427387904 ? ' 

In this case the number of figures is 19 ; therefore 

p + 1 = 19, and p =; 18 ; 

And since the given number begins with 4, we must subjoin 

6 to p, when we have 186 ; 

186 
one-third of this is -— - =: 62; 

the given number is, therefore, the 62d power of 2. 
The investigation of this rule is very easy t ^ 
Let the number given be N =: A\^ 
by logarithms we have 

log. N =: log. A" = » log. A ; 

And since the number of figures in N is p 4- 1» log. N is 

nearly equal to p, and the first decimal of log. N will depend 

on the figure with which N begins. If it begins with 2, it 

will be 3 ; if it begins with 3, the decimal part will be 5 
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Deirlj, and 8o on* as in the ruk. Let Ar be any <Hie of these 
nmnbersy then 

• log.N=:p + ^ 
and n log. A = p + - 

or n = — '[ 

10 log. A 

3 
When A = 9, log. A =: — nearly, and the value of n ia 

10p+ Ac , 
fi = — t^ nearly, 

as we have giren in the rule. 

Given any number, which is a power of 4, to ascertain what 
power it is. 

Ruli, — Proceed exactly as in the first part of the fonner 
mk; andy for the second part. 

Take the nearest whole number to one-sixth of the result, 
whidi will be the power to which the number 4 has been 
raised. 

Ex. 1. What power of 4 is 256 ? 

Here p + 1 = 3, and p = 2. 

And since the given number begins with 2^ we must sub- 
j<Mn3; hence 

— =4 nearly; 
6 

tad 256 is, therefore, the 4th power of 4. 
Ex. 2. What power of 4 is 115^921504606846976 ? 
In this case p + 1 = 19, and p =: 18 ; 

180 
hence — - = 80, 

and the given niunber is the 30th power of 4. 

The investigation of this rule easily follows from that of 
the formers for 

_ 10 p 4- Ac 
** "" 10 log. A 
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And At in this case, is equal to 4, consequently log*. 

a 
A = log. 4 z= -— nearly : hence 

This rule is not quite so extensive as that which was giren 

3 
for the powers of 2 ; the reason of which is, that --* is more 

nearly equal to the logarithms of % than — i« to that of 4. 

Given any number» which is a power of 5, to determine 
on inspection what power it is. 

Proceed exactly, as in the two former rules, for the first 
part, and take the nearest whole number to one-seventh of 
the result ; this is the power to which 5 has been raised. 

Ex. What power of 5 is 15635 ? 

Here p + 1 = 5, and pzz4; 

40 
hence — =: 6 nearly, 

and 15635 is the 6th power of 5. 

This rule is easily proved by the formula already given, if 

7 
we substitute in it — which is nearly equal to the logarithm 

of 5 : it then becomes 

lOp + k 
7 
Any number, which is a power of 9, being given to aacer-^ 
tain by inspection what power it is. 

All powers of 9 end either with 1 or with 9. 
p + 1 being the number of figures in the given number, 
let t be the number of times 10. is contained in p -f- 1, and 
let I be the last figure but one of the given number : then. 

If the given number ends with I, it is the (10 ^ + 10 — /) 
power of 9, except I =: o, when it is simply the 10 1 power of 9. 
If the given number ends vrith 9, it is the (10 ^ + < + 1) 
power. 

£jr. 1. What power of 9 is 383439536481 ? 
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Here p + 1 = 12, and 10 is contained in 12 once ; there- 
fore tzz ly also I zzS: hence 

10 f + 10 — I = 10 + 10 — 8 = 12, 
and it is the 12th power of 9. 

Ex. 2. What power of 9 is 4782969 ? 

In this case we have p + 1 =z 7» and 10 is not contained in 
7 ; therefore t^o, also / =: 6 : then ' 

10 « + Z 4- 1 = 6 + 1 = r. 
and the g^?en number is the 7th power of 9* 

The investigation of this rule may easily be deduced, from 
considering the expansion of 

9" = (10 — 1) ". 

Jf, however, the number, which is a power of 9, contains 
less than 22 places of figures, we may employ a shorter rule ; 
for, in that case, the number of the figures it contains will be 
equal to the power to which 9 has been raised ; thus 729 con- 
tain 3 figures : it is the 3d power of 9 ; so also 59049 consists 
of 5 figures, and it is the 5th power of 9. 

Any power of 11 being proposed, to discover on inspection 
what power it is. 

Take as many tens as there are contained in the number of 
figures, of which the given number consists, and add to them 
the last figure but one of the given number : the sum is the 
power to which 11 has been raised. 

Ex. What power of 11 is 14641? 

The number of figures is 5, in which 10 is not contirined, 
and the last figure but one is 4 : therefore 14641 is the 4th 
power of 11. 

These rules are, of course, only applicable to perfect 
powers of the respective numbers to which they relate, and 
there is considerable difference as to the extent to which they 
continue true ; thus the 2d rule, given for the powers of 9, 
fails in the 23d power : whilst the rule for discovering the 
power of 11, will not, I believe, be found deficient for any 
power under the 240. 
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Art. VII. Account of the Mineral Springs of CMas dt 
Rainha, in the North of Portugal^ with an Analysis of 
the Water. By George Reonie, Esq. 

Lmdon, Feb. 18, 1818. 
LiALDAS is a smaU town» celebrated for its baths. It is situ- 
ated at the distance of fourteen Portuguese leagues from the 
north of Lbbon, in the province of Estremadura, and com- 
prehended in the Ouvidoria de Aleniquer, which includes the 
Tillages of Alemquer, Aide Galega, da Merciar, Caldas Cha- 
musca, Cintra, Obidps, and Selir de Porto, comprising a 
population of 30,000 souls. The surrounding country is well 
cultivated, and agreeably diversified by gentle inequalities of 
surface. The soil, which is sandy, reposes on red sand stone, 
covering a coal formation. The surrounding hills have no 
considerable elevation, they consist of coarse red sand, and 
primitive limestones. The town, which is only remarkable 
for its baths approaches the figure of an irregular square* and 
annually, though slowly, augments. The houses are indiffer- 
ently furnished, and the windows, for the most part unglazed. 
Living is expensive, and the essential luxuries of life hardly 
obtainable. The accommodations at the inn, are, however, 
good. The hot springs are in the centre of the town, and in- 
closed by a neat substantial building, which is entered from 
the principal or western side, into a square vestibule. A room 
on the left, constitutes a pharmacy. A dark vaulted passage 
conducts to the men's bath on the right, and a passage of about 
30 feet long by 8 feet wide, connects the well-room with the 
vestibule. The interior of the hospital communicates with the 
well room, where the water is administered by an attendant 
I tried the temperature of the water when fresh drawn, it 
was then 85° Fahr. in the tumbler, when lowered into 
the well it indicated a variation of from 88* to 90^ Fahr* 
'the emission of vapour and sulphureous smell appeared 
to augment and diminishi but observed no regular intenrali. 
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Tbe smell and taste was similar to that of Harrowgate 
wBtep^ but accompanied with less sparkling. Its volatile 
parta dissipated by esposure to the atmosphere, and formed 
m. thin pellicle of sulphmr on the surftice. The colour of a 
bright silver table spoon was sensibly changed when sus- 
pended in the vapour, and the surface of a penknife was readily 
acted upon when immersed in the water. Boiling entirely 
deprived it of smell. The water is taken internally from 7 to 
10 in the morning and evening, whieh is usually the time for 
bathing. The company employ these intervals in promenading 
to the dismal light of two or three lamps. The utmost pre- 
caution is observed in protecting the body by warm cloathing, 
which is here very necessary. The insipidity of social inter- 
course, added to a total defect of public amusement, present 
no Inducements to the residence of a stranger. The climate 
Is subject to extreme variations of temperature, and the preva- 
lence of violent winds in the spring, which blow uninterruptedly 
from the ocean. The excessive heat of the summer season in 
the day time, is succeeded by cold moist vapours in the 
evening, whieh render an exposure of the body extremely 
hazardous. On the 23d of August, the thermometer in the shade 
at mid*day, indicated 78^ Fahr.and in the sun 115^ giving 
a difference of 37*^. At midnight it was 44^, giving a difier- 
ence of 34® between the temperature of mid-day and mid- 
night. There are four baths appropriated to public use. But 
the principal one, or men's bath, is the one from which the 
sample was taken. It is 36 feet long, 9 feet wide, and about 
2 feet 10 inches deep. It is enclosed by a spacious vaulted 
apartment. The spring oozes from the north-west comer, 
yielding upwards of 45 cubic feet per minute, calculating from 
the rise of water in the bath. A pump is placed in the source 
for the purpose of applying a stream on the different parts of 
the body. A thermometer plunged immediately into the 
source, indicated a temperature of from 93^ to 94^, which 
agrees with the statement of Dr. Withering. The east end, 
which is most remote, varied by several degrees. A fine white 
sand over a stratum of argillaceous earth, covers the bottom 
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of the bath on which the bathers* sit. An indmed board 
admita of the requisite elevation to bring the chin on a lerel 
with the surface of the water. An attendant regulates the 
period of immersion according to the nature of the patient* 
and renders every assistance for a small gratuity, which is 
perfectly optional to the bather. An apartment properiy 
heated, is appropriated to the general service of dressing and 
undressing, and the usual precautions observed before and after 
batliing. The women's bath is about the same size, but from 
the room being larger, the average temperature of the bath is 
lower. The thermometer indicated the same temperature in 
the source. The product of the supply of the men*s iMith, is 
equal to the united products of this and the other two. The 
waste water of all the sources, is conducted westward into the 
cistern at the king's garden, where it serves the purpose of 
bathing cattle, and turning an horizontal water-wheel by the 
lateral impulse of the water, and as the wheel revolves with 
great rapidity, the prolonged axis of it moves the up|>er mill- 
stone with sufficient velocity. Most water-mills in Portugal 
are constructed upon this principle. The garden, or quinta, 
although in bad taste, is large and well kept. From May to 
September may be accounted the fashionable season. From 
vestiges of Roman antiquity discovered on the scite of the 
present establish meat, it is probable, that the Romans were 
acquainted with the medicinal properties of these springs, but 
their history is involved in obscurity, until the marveUoos 
virtues attributed to them attracted the notice and piety of 
Eleonor, (queen and consort of Dom John II.), who erected 
an hospital for the benefit of poor persons, in the year 1484» 
and hence the denomination of Caldas de Rainha, or Queen's 
Hot Baths. The first attempt at an analysis of this water was 
made at the university of Coimbra, in the year 1776, and 
afterwards by Dr. Nunez Gayo, in a memoir intitled Tratado 
da Ague de Caldas da Rainha, Lisboa, 1779, 8vo. The result 
of his experiments gave the following ingredients : 

Iron, marine salt, the elements of phlogUt<m, selenites^ 
fixed air, absorbent earth, argil. 
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Agreeing with the experiments made at Coimbra, with the 
exception of the presence of iron, not detected by that uni- 
▼enity, a small pamphlet was published in the year 1791, 4to^ 
on the use and abuse of Caldas waters. " Adyertencios sobre 
OS abusos e legitimo uso dos Agoas mineraes dus Caldas da 
Rainha, por Francisco Tavares, Lisboa, 1791/' Little informa- 
tion> however, can be derived ii*om the above authorities, 
exhibiting throughout an imperfect knowledge of chemicial 
science. 

In the year Iffi^- a pamphlet was published by the cele- 
brated Dr. Wttheriog^ of Birmingham, entitled, '' Analyse da 
Agoa da Caldas da Rainha,*' &c. 61 pages, 4to. The work is 
entitled to much attention, as being the only considerable 
approximation hitherto made towards a knowledge of its 
component parts, but which this skilful naturalist was pre- 
vented from correctly ascertaining by the imperfection of his 
apparatus. 

I remain your most obedient, 

Georob Rbnnie. 

J>T. Withenng'B analysis of 128 oz, of the water is as 
follows : 

Fixed air - I oz. measure 

Hepatic air - 6 | oz. measure 
Calx aerata - 3 f grains 
Ferrutn Hepaticum 2 ^ grains 



Argil Earth 


li 


Siliceous Earth 


- oj 


Magnesia Salt 


- 64 


Selenitic Salt - 


44 


Common Salt - 


148 



264 grains. 

Some of the wat4!r brought to England was found to be of 
specific gravity I00i5, 8. 
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16 ounces evaporated gave 94 grains of dry iilti^ *nd 
they were 

Mur. Soda - 1S.3 

Sul. Soda - 5.5 

Sul. Lime - 4.1 

Sul. Mag. - 1.7 

9S.6 



Art. VIII. Report of Mr. Brande's Lectures on Minera- 
logical Chemistry f delivered in the Theatre of the Royal 
Institution, in the Spring of 1817. Continued from 
page 247 of Vol. IF. 

1 HE minei^ogical and chemical history of platinum, copper, 
and mercuiy, formed the subject of the next lecture. Plati- 
num has been known in Europe for about a century. I>on 
Antonio de UUoa, who accompanied the French Academicians 
to Peru, for the purpose of measuring a degree of the meridian 
in 1735, is the first who formally announces it by name ; and 
in 1754, its properties were very diligently examined by Dr. 
Lewis, and an account of them published in bis ** Philosophical 
Commerce of the Arts." 

This metal may be considered as the et.clusive product of 
South America, having been hitherto only found in New Gnu 
nada, in the province of Barbacoas, near the shores of the 
South Sea, and in Brazil. Vauquelin indeed , has lately detected 
it in very minute quantities in the gray silver ore of Guadal- 
canal. 

It occurs in small grains, very heavy, an d of a silvery white 
lustre— these, however, besides platinum, contain a variety of 
other bodies. The pure metal may be pr ocured by dissolving 
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the ore in dilute nitro«iniiriatic acid, predpitatiiig bj sa' am- 
UKmmCf and heating the precipitate to redness. Granulated 
piattnum is thus obtained, which at a white heat may be 
welded into bars. It is a white metal, sp. gr. ^, very ductile 
and malleable. Dr. Wollaston, by the ingenious expedient of 
eayeloping it in silver, has drawn it into wire, one two* 
thousandth of an inch only in thickness. It is very difficult 
of fusioD, and a bad comparative conductor of heat and elec- 
tricity ; hence in the Voltaic circuit it sooner becomes red-hot 
than most of the other metals. The chemical properties of 
platinum were next shewn, the means of recognising it in 
analysis pointed out, and the method exhibited of applying it 
to the 8or€M» of porcelain and earthen ware. 

The chemist is the principal person who has been benefited 
by the discovery of platinum. Its power of resisting the 
action of heat, and of most acids, renders it very valuable 
for many purposes in the laboratory; there are, however, 
many bodies which unite with it at a moderate temperature, 
forming an easily fusible compound, and the introduction of 
these into vessels of platinum, must be carefully guarded 
against. 

Although the metallic grains whence we obtain platinum 
consist chiefly of that metal, they also contain gold, iron, lead, 
generally mercury, and four other metallic bodies, which are of 
more recent discovery, and have been termed iridium, osmium, 
palladium, and rhodium. Of these, the two former were 
discovered by the late Mr. Tennant, and the two latter by Dr. 
Wollaston ; and had we searched throughout chemistry for 
an illustrative instance of the delicacy of the modern art of 
analysis, it would be difficult to have (bund any one more noto- 
rious tban the history of the discovery and separation of these 
bodies exhibits. 

When crude platinum is acted on by nitro-muriatic add, 
l^ £ar the greatest proportion is dissolved ; but there remains 
a Uack powder, which was taken by Mr. Tennant as the sub- 
ject of his researches, who (bund that by the alternate action 
of soda and muriatic add, it might be entirely dissdved. 

Vol. V. F 
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The alcaline solution distilled with muriatic acid gave a 
volatile metallic oxide dissolved in water, which from thepecu- 
h*ar smell, Mr. Tennant called osmium. The pure metal may 
be obtained by shaking mercury in the solution of the oxide, 
and distilling the mercury from the amalgam so formed ; the 
metal is white, very infusible and fixed. With tincture of galls 
Its solutions afford a blue precipitate. 

The acid solution contained another metal called iridium, on 
account of the various colours exhibited by its oxide. 

Dr. Wollaston principally turned his attention to the solution 
remaining after the precipitation of the platinum by sal ammo- 
niac. This may contain iron, copper, lead, gold, platinum, and 
two new metals. 1 hese different substances are separable by 
a plate of iron, which, when immersed in their solution, throws 
down every thing except iron. This precipitate is digested in 
weak nitric acid, which -dissolves the lead and copper ; then in 
nitro-muriatic acid, which takes up the platinum, and the re- 
maining two metals. The addition of common salt forms triple 
compounds with each of them. Alcohol dissolves two of 
these, and leaves a triple salt of a metal which produces red 
saline compounds, and which Dr. Wollaston thence called 
rhodium. 

The alcoholic solution contains the salt of platinum, which 
we may set aside, and another salt, containing the remaining 
new metal palladium^ which is separable by prussiate of 
mercury ; or palladium may be at once precipitated, by adding 
prussiate of mercury to the eolution remaining after the pre- 
cipitation of platinum by sal ammoniac. Rhodium is a white 
metal, its specific gravity 11. Palladium is a little heavier. 
Palladium alloyed with gold has been empbyed, at the sug- 
gestion of Dr. Wollaston, for the graduated part of the great 
astronomical circle, erected at the Royal Observatory, by Mr. 
Troughton. 

A separate ore, consisting of iridium and osmium, has been 
discovered by Dr. Wollaston among the grains of crude plati« 
num. Its specific gravity 19,5 ; it is hard, not malleable, and 
very brilliant. | 
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I have thus eiideavoured to describe, and as far as their 
nature admits, to exhibit the analytic processes by which the 
various substances existing in crude platinum are separable^ 
as well as the characters which enable us to recognise them 
as distinct and peculiar bodies. The separation of the new 
metals from this complicated mixture, may be considered as 
one of the great triumphs of modem analysis, and sets the skill 
and dexterity of the discoverers in the strongest light ; for 
they had not merely to disunite a compound of known ele- 
ments, but were further perplexed by the unknown characters 
of the new and unexamined metals. 

The case before us will also serve to give those who know 
chemistry by name only, some notion of the diflKculties which 
beset the chemical analyst, and of the patience and knowledge 
required to overcome them ; for these persons often imagine, 
that making a chemical analysis is a very simple process ; 
thej have been in the habit of looking at results, but have 
neglected the steps that led to them ; forgetting, as Lord 
Bacon has somewhere said, ** that in philosophy as in husban- 
dry, a few hands suffice to measure out and fill into sacks, that 
com which requires* very many more labourers to sow, and 
reap, and bind, and bring into the bam.*' 

We now pass on to another metal — ^mercury or quicksilver, of 
which there is but one ore of any consequence : the sulphuret 
called also cinnabar or vermillion. It occurs crystallized, and ' 
massive; light and dark red, and often sprinkled with globules 
of metallic mercury. This ore has been found in France^ in 
the department of Mont Tonnerre, and in other parts of the 
kingdom ; but the most celebrated Eiuropean mines are those 
of Almaden, in Spain. 

The Spanish dominions in America are also very rich in 
(piicksilver, and large portions are annually prepared for the 
purposes alluded to in my last lecture. In the kingdom of 
New Granada, a large vein was discovered by ihodeing, that is, 
bytraceing the fragments of ore washed down by currents to 
their source. Quicksilver, geologically speaking, stands ainong 
the newest metals. In primitive countries it occurs only in 

F3 
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•onftD quantities, and is r^re; but in bituminous Blate» shell 
lime-stone, sand-stone, and breccias, the great repesitories 
exist. It has been found by Dolomieu among volcanic pro- 
ducts, doubtless sublimed by subterranean fires. 

There are two leading processes by which quicksilver is ob- 
tained in its metallic state. In France, cinnabar is distiUed 
with lime and iron, by which it is decomposed, and the quick- 
silver passes over. In Spain, it is procured by roasting the 
ores : of these, and indeed of most other metaliurgic processes, 
an excellent account will be found in Aikin*s chemical dic- 
tionary. 

This ore of mercury ia easily known by being wholly 
dissipated with a sulphureous smell before the blowpipe. It it 
used as a pigment, and for colouring red sealing wax. 

Quicksilver is a metal presently recognised by its fluidity. 
It boils at + 660% and freezes at— 40°. It forma two oxides ; the 
protoxide is black, and contains 190 metal + 7)5 oxygen : the 
peroxide is red, and consists of 190 metal and 15 oxygen. 

There are also two chlorides. The one commonly called calo- 
mel, and composed of 190 quicksilver and 33*5 chlorine. 
The other is corrosive sublimate, and contains 190quicksilTor, 
-i-67 chlorine. The modes of forming these two very im- 
portant compounds were exhibited ; and Mr. Brande took the 
opportunity which was thus afforded, of shewing the fallacy of 
the notions which some have entertained respecting the com- 
pound nature of chlorine. 

After shewing the nature of the salts of mercury formed by 
the two oxides, Mr. Brande proceeded to the metal copper, of 
which the ores were more numerous, and the processes of 
reduction more complicated than those of the metali befbce 
noticed. It is found native, combined with oxygen and with 
chlorine ; in the state also of carbonate, arseniate, and phos- 
phate ; and lastly, united to stdphur. Specimens of these ores 
were shewn, and their mineralogical and chemical charactara 
were dwelt on at some length. 

The ores of cq>per are mostly peculiar to the old or primitive 
rocks. In this country, Cornwall not only fomisbes profusion 
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of the useful ores, but the most select and scarce cabinet speci'^ 
mens— «uch as native copper, black sulphuret of copper, and 
arseniate of copper. 

Blue carbonate of singular beauty is found at Chessy, in 
France. Malachite, or green carbonate of copper, in Siberia^ 
It is used in China as a common green paint, and for orna- 
mental purposes. The most considerable mines in the world 
are those of Cornwall and Anglesea. Russia, Austria, and 
Sweden, are also rich in this metal. 

There is no metal, the presence of which is of more easy 
detection than eopper. The suspected mineral is to be pow- 
dered, and boiled in dilute nitric acid, when it either affbrds a 
Uue solution, or one which becomes so by the addition of 
ammonia* Solutions of copper furnish a precipitate of me- 
tallic copper, when a plate of clean iron is immersed in them. 

The ores of lead met with in the cabinet of the mineralo- 
gist are very numerous ; but those whieh are really useful as 
sources of the metal are few* 

Those ores of lead which are not of a metallic appearance, 
have a Titreous or greasy looking fracture ; and they are easily 
reducible by the blowpipe, when mixed with charcoal and 
some proper flux. The evidence respecting the existence of 
native lead, is by no means good. Mr. Rathki^ is said to have 
found it in Madeira, but it has been there considered as of 
volcanic origin. 

Native oxide of lead is also a very scarce ore ; it is of a red 
colour, and generally associated with sulphuret, from the 
decomposition of which it probably results. It has been found 
in Yorkshire, and in some of the German lead mines. 

Chloride of lead, called also horn-lead, has been found in 
Derbyshire, Germany, and in the United States by Dr. Meade ; 
it ia a very rare ore. 

Carbonate of lead commonly occurs crystalliaed in 4 and 6- 
sided prisms, and in long acicular and capillary crystals, aggre- 
gated into a ccdumnar form. It is a soft, brittle, and heavy 
ore, and easUy furnishes a metallic gbbule by the blowpipe. 
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It generally contains about 90 per cent, of carbonate of lead« 
and 10 per cent, of silica, alumina, and oxide of iron. Grey- 
wacke, slate, and lime-stone rocks, are the usual containers of 
this ore; other lead oi-es and copper ores usually accompany- 
ing it. It is found in Lanarkshire, Durham, Cumberland, 
Shropshire, and in Cornwall, of singular beauty in Pentire- 
glaise, in the parish of St. Minver. The mines of Saxony, 
Siberia, and of Chili in America, have also produced splendid 
specimens. Its chemical character is solubility in nitric acid, 
lyith efferrescence. The solution affords a precipitate of me- 
tallic lead by the immersion of a plate of zinc. 

Phosphate of lead, or green lead ore is crystallized in six-sided 
prisms, and short diverging acicular crystals. Before the 
blowpipe it melts into a polyhedral globule. Yorkshire, Scot- 
land, Germany, and Siberia, afiford fine specimens. One 
variety is Proton, and occurs massive and crystallized; it is 
found in Hungary, Saxony, and very fine in Huelgot, and Poul- 
louen, in Brittany ; also in Mexico. 

Arsemate of lead is a rare mineral. There are two varie- 
ties, the filamentous and reniform ; it has a brownish colour. 
Before the blowpipe it exhales arsenic and leaves lead. Hither- 
to it has been found only in France and Siberia. 

Sulphate of lead has a grey colour* and when crystallized 
assumes the forms of octohedra and four-sided prisms. It 
decrepitates under the blowpipe, and gives metallic lead. It 
is found in Anglesea, Scotland, Cornwall, the Hartz, and 
Siberia; 

Molybdate of Uad^ or yellow lead ore, crystallizes in modi- 
fied octohedra, and tables. It was analysed by Mr. Hatchett, in 
the year 1796. It is found in Carinthia, the Tyrol, and Mexico. 

Chromate of lead, or red lead of Siberia, crystallizes in four- 
sided prisms, &c. It is of a fine reddish yellow colour, and has 
lately been artificially prepared by Dr. Bollman, and advanta- 
geously employed in the arts. 

These ores of lead are chiefly to be recognized as chemical 
and mineralogical varieties ; they are highly interesting and 
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curious as flpecimens» but of little value as sources of this use- 
Ail metaly which is almost exclusively drawn from the su^hu- 
ret or galena. 

This ore is distinguished by its metallic lustre, and its fo- 
liated fracture. It is soft, heavy, and brittle; its specifio 
gravity 7.5. It is very commonly crystallized in cubes, oc- 
tohedra, and prisms. Before the blow-pipe it exhales sulphur^ 
and gives a globule, which by the joint action of heat and air 
disappears, provided the lead be pure. It contains 87 of lead 
and 13 of sulphur. 

This ore of lead occurs in primary as well as in secondary 
rocks ; in this country our richest mines are in slate and 
limestone. And such is the recent deposition of lead in some 
cases, that it is actually found within the cavities of shells. 
Great Britain presents us with the richest lead mines of th« 
known world ; they furnish more than half of the lead an- 
nualJy raised in Europe which amounts to about 500,OOQ 
quintals. 

The mines of Northumberland, Durham, Derbysliire, and 
Somersetshire are chiefly in limestone. In Devonshire it is 
found in slate ; as at Beeralston upon the Tamar. Fluor spar 
is a very common accompaniment, of which some interesting 
mineralogical varieties occur at Beeralston. Lanark, Dum- 
fries, and Aberdeen are the principal Scotch shires rich in 
lead. The mines of France, Westphalia, Austria, Spain, and 
Prussia are the next in importance. Those of Saxony, Ba- 
varia, and Russia are of little consequence.* It is probable 
that China b rich in lead. 

The reduction of the sulphuret of lead to a metallic state is 
a sufficiently simple process. The ore is broken up and freed as 
much as possible from extraneous matters, or dressed ; it is 
then ground or broken finer, and tlirown in quantities of 
about a ton at a time into a reverberating furnace. The 
flame of pit coal is made to play upon it, it soon gets red hot 
and melts ; the fire is then slackened tiU the mass gets dull 
red, and the sulphur then evaporates ; quick lime is thrown in, 
and a separation is soon observed into lead and slag ; the metal 
is then drawn out. 
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Galena often containf silver ; and ahhoagfa there is no 
method of ascertaining this but by analysis, we obeerre it 
generally impairs the lustre of the ore. When the quantity 
of silver is extremely minute it is not worth separating, aad 
hence, the lead of commerce often contains it ; but when it 
amounts to about 12 or 14 ounces per ton, then the processes 
become more complicated and curious to obtain it. The richest 
argentiferous lead of this country, which I remember to have 
heard of, is that of Brunghill moor in Yorkshire, yielding=9S0 
ounces per ton. In the reign of Charles I. the mhies of 
Cardigan gave 80 ounces per ton. The leads of Durham and 
Westmorland about 17 ounces. 

Mr. Brande proceeded to describe the process of reduction 
by cupellation, and the mode of separating the silver : — 

The process of cupellation is often performed with a very 
different intent, as in the analysis of ingots of gold and silver, 
containing certain quantities of copper or other base alloy 
This analysis is commonly called assaying, and rests upon the 
property which lead has of not merely being converted into a 
fusible glassy oxide itself, when exposed to heat, but when in 
that state o£ dissolving, and oxidizing the copper, or other base 
metals. 

Pure lead has a bluish white colour, and much inherent 
lustre, but soon tarnishes. Its specific gravity is 11.8. It is 
malleable, but little tenacious, and melts below a red heat. 
It combines with oxygen in three proportions, fbrming masd- 
cot or yellow oxi'de, mmium or red oxide, and the peroxide is 
of a brown colour. 

In these combinations 97 parts of the metal are respectively 
united to 7>5 — 11,S5 and 15 of oxygen. All the salts of lead 
contain the first oxide. 

Copper and lead are metals much used for domestic and 
culinaiy purposes, and as it not unfrequently happens that 
articles of food, as well as water, are tainted by their combina- 
tions, and thus rendered pernicious to health, it will be right, 
in this place, to say a few words of the means by which they 
may be detected. 

Copper vessels are easily acted upon by weak acids, or even 
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by the joint action of air and water ; hence, any vegetable 
matter either 9oiir9 or having a tendency to become so, may 
become very deleteriously tainted. This not mifrequently 
occars with pickles and sweetmeats, and will almost always 
hap))en when any kind of food is left for some time in a cop- 
per saucepan not perfectly tinned. In these cases the pre- 
sence of copper may be detected by ammonia, and by a plate 
of iron. 

Lead is by no means an unfrequent ingredient in water, 
which, according to the custom of this country, is preserved in 
leaden cisterns, and conducted through pipes of the same 
metal ; although it does not at sdl follow that on this account 
the water should be necessarily tainted. Where the water 
contains carbonic acid in any quantity, it will be apt to have 
carbonate of lead mechanically suspended in it. It is very 
rarely the case that lead is in a state of solution in the water ; 
$o that in examining a suspected water, the sediment as well 
as the clear water must be attended to* The best tests for 
lead, are sulphuretted hydrogen, which gives a brownish black 
precipitate in solutions containing lead'; hydriodate of potash 
forms a yellow precipitate ; sulphate of soda a white one, 
which heated before the blowpipe on charcoal affords a globule 
of the metal. 

Much has been said concerning the addition of sugar ol 
kad to wines, and an idea has often gone abroad that white 
wines are frequently adulterated with this pernicious com* 
pound ; that it is used to counteract tartness. I have exa- 
mined more than 100 samples of white wine of difierent kinds 
and from different sources, witha view of ascertaining the truth 
of this opinion : in two instances only 1 discovered lead : in 
one case it was in very large quantity, but there was good 
evidence of the wine having been put into a bottle which had 
pi^viously contained goulard water ; in the other case, lead 
was observed only by very nice tests and in very small quan* 
titjy and it arose from some shot having been left m the 
bottle, a very minute portion of which had been dissolved by 
the acid of the wine. So that the apprehension which some 
have entertained concerning the frequent and intientkmal 
adulteration of white wines with sugar of lead seems to be 
perfectly groundless. 
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VIII. On some Combinations of Ammonia with Chlorides. 
By M. Faraday, Chemical Assistant in the Royal Jn^ 
^itution^ 

It has been already shewn, particularly by Sir H. Davy* that 
several of the binary compounds of chlorine, as those of phoa* 
phorus, tin, &c. exert a strong affinity for ammonia, condens- 
ing it when in the gaseous state, and neutralizing its alkaline 
properties. The combinations which will here be offered 
to notice, are of a different kind, and if they deserve any at- 
tention, it will be in consequence of the weakness of the power 
which is exerted in their formation, and the slight change 
of properties induced on the substances by union. 

It has been frequently observed by chemists, that if well 
fused muriate of lime be placed in ammoniacal gas, there is 
a rapid absorption of the gas, and the chloride becomes co- 
vered with a white powder. If ammonia be repeatedly added 
until the absorption ceases, the mass of cldoride swells, cracks* 
splits in aH directions, and at last forms a white pulverulent 
substance. 

Exposed to the atmosphere, it deliquesces but not so rapidly 
as muriate of lime. Thrown into water it dissolves, forming 
a strong alkaline solution. Heated, it gives off ammonia, and 
the chloride remains unchanged. Placed in chlorine it in- 
flames spontaneously, and burns with a pale yellow flame. 

The fused chlorides of barium and strontium suffer a very 
slight change in ammoniacal gas in many days; after more 
than a fortnight the chloride of strontium, weighing about 30 
grains, had absorbed only a cubical inch of gas, and a slight 
efflorescent appearance was seen on the broken edge. 

A piece of fused chloride of silver, weighing about 30 
grains, placed in ammoniacal gas, gradually absorbed more 
than 40 cubical inches. The action took place over the whole 
surface of the mass, but most spetdily at the fractured edges. 
The chloride swelled considerably, and crumbled into powder. 
The substance formed was at first white, but it blackened by 
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exposure to light, though without liberating any gas. Thrown 
into watn* the ammonia was separated, forming a solution, 
and the chloride remained unchanged. Heated, the whole of 
the amooonia was given off. Placed in clorine it inflamed 
spontaneously, and the ammonia was decomposed. 

Chloride of silyer that had been well dried, but not fiised, 
gare the same compounds with anunonia, but in a much 
shorter time. 

A strong solution of chloride of silver in ammonia was left 
£»r sonfe weeks in a bottle stopped only by a piece of paper. 
At the end of that time several perfectly colourless and trans- 
parent crystals had formed in it ; some of them being as much 
as a quarter of an inch in width. Their general form was 
that of a flat rhomboid, but sometimes two acute angles of 
the rhomboid were wanting, and then the crystals looked like 
bezaedral prisms with oblique bases. 

Exposed to the air, these crystals became opaque, gradually 
loosing the whole of the ammonia, and were then so friable 
as to fall into powder by a slight touch ; the substance remain- 
ing was a dry chloride of silver. Placed in water, the same 
change occurred, but more readily, the water separated the 
ammonia, and they instantly become opaque. Heated, they 
gave off much ammoniacal gas, and the chloride remained 
unaltered. Exposed to light, they gradually blackened, though 
covered by the solution from which they were deposited* 

If the ammoniacal solution be weak, other crystals are 
fiurmed which are pure chloride of silver. 

Dry coiTOsive sublimate placed in ammoniacal gas had 
suflfered no change in fourteen days, nor had any action been 
eierted oe the ammonia ; there was a diminution of a quarter 
of a cubical inch of gas, probably owing to a little water being 
present. The corrosive sublimate heated gave out no am- 
monia, and the whole of the gas remaining was absorbed by 
water. 

The precipitate obtained by adding ammonia to a solution 
of corrosive sublimate, appears to be a compound of the two 
bodies, but the alkali is neutralized in this case, and it is 
therefore more ualagoas to the ombination of ammonia 
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With die chloride of tin. When the precipitate is dbtfUed^ 
it gives off ammoniacal gas and also some axote, and the 
corrosive sublimate is converted into calomel in consequence 
ef the action of the ammonia at high temperatures* Heated 
with potash, the ammonia is driven 0% the chlorine is re- 
moved from the mercury, and red oxide results. 

Some crystals of calomel were introduced into ammoniaeal 
gas ; they immediately blackened on the surface, and gas was 
absorbed. The action appeared to be exactly similar to that 
exerted when calomel is thrown into solution of ammonia. A 
black substance is produced, which though repeatedly waehed 
in distilled water, gives off ammonia by heat, and calomel 
with a little mercury sublimes. 

A piece of fused chloride of lead exerted but little action 
la a fortnight ; a small quantity of gas was absorbed, and a 
very superficial combination had been formed. 

Chloride of bismuth absorbed a small quantity of ammo- 
niacal gas, which was again given out by heat ; there was bo 
remarkable change in appearance. 

A small piece of chloride of nickel being placed in ammo* 
niacal gas, absorbed it, and in 24 hours was converted into a 
bulky powder of a pale rose tint. The ammonia was separa* 
ted by exposure to air, to water, or to heat. 

Chloride of copper fused was powerfully acted upon by 
ammonia. It immediately burst open upon being placed ia 
the gas, and absorbing great quantities fell into a blue powder. 
The compound placed in water was decomposed, and an ammo- 
niacal solution of copper produced. Heated, it fused, boiled, 
the ammonia flew off, and the chloride remained. 

The proto-chloride of iron introduced immediatelj after 
fusion into ammoniacal gas, exerted an instantaneous actk>n ; 
great quantities of gas were absorbed, and a very light ac&e- 
sive white powder was formed. Exposed to the air, it imme- 
diately changed colour, became yellow, brown, then green, 
and ultimately black: this efiect resulted from the presence of 
water in the atmosphere, and the separation of oxide by the 
fimmoma; and the substance offiirs a test, if one should be 
wanted fbr the preienoe of aqoeoui vapoiv. A portion of H 
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tfamra up into a small receiver of common air wer mercury, 
imnediately changed colour, and became brown. Wh^d the 
powder was heated out of the contact of air it gave off am- ^ 
monia, and the chloride remained. 

I have not examined the action of ammonia upon the other 
cUorides; with soaie of them it would probably form neuUal 
compounds, with other combinations similar to those des- 
cribed. Nearly all those mentioned are formed by the exer- 
tion of an affinity so weak that it is overcome by the attrac- 
tion of water for the ammonia, and yet in one instance it is 
capable of giving a definite crystalline form. 

The facility with which many of them afford diy ammonia- 
cal gas at low temperatures in considerable quantities, may 
perhaps in some cases make them convenient sources of that 
substance ; 19 grains of the compound with chloride of lime 
whidi had been made many days, gave 19.4 cubical inches of 
gat. They also ofler a convenient means of ascertaining the 
specific gravity of ammonia, by the quantity of gas given off, 
and the loss of weight in the substance. 



Art. IX. Observatiom on the Rayt which compose the 
Solar Spectrum. 



I UK third vohiine of the Memoirs d'Arcueil contains a paper 
by If. Berard on the properties of the different kinds of rays 
ejusting in solar light ; the object of the Memoir is to point out 
by delicate experiments the relative situation and intensity of 
the heating rays, the rays of light and the chemical rays, and 
to shew the analogy which exists between them in their gene- 
ral physical pro|iertie8. 

The results contained in that part of the paper which relate 
to the arrangement of the three sets of rays in the pris- 
matic spectrum, are well known here, and require no fiuther 
notice than to say that they agree nearly with the experimanti 
of Herachel and pthers in this country ; but the aqpennenti 
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on the polarization of the rays of heat, and the chemical rayi 
are not ao well knowo» though they deserve every attention 
for their association with the brilliant discoveries made re- 
garding the nature of light. 

Having substituted a prism of calcareous spar for the one 
of glass used in previous experiments, M. Berard found that 
in each image formed by the prism, the red extremity was 
hotter than the violet, and this induced him to suspect that 
the rays of heat underwent a double refraction in the manner 
of the rays of light. This idea was strengthened and uJtimately 
confirmed by further experiments, which we shall translate 
from his own description. 

** I received all the solar rays reflected by the mirror of the 
heliostata, on a glass plate, at an angle such that the reflected 
rays were polarized, and these were again received in their 
turn on a clecond glass properly inclined. I reunited the rays 
reflected from this second glass by a metallic mirror, in the 
focus of which I had placed an air thermometer. 1 found thai 
when the second glass reflected the polarised rays, the thermo- 
meter rose, and when the glass did not reflect the polarized 
ruys, the thermometer rested stationary.'* 

This experiment proves in an evident manner that the heat 
which accompanies the solar light is polarized at the same 
time with the light, und nearly under the same angle. ' 

To ascertain whether the rays of heat proceeding firom 
heated bodies were also polarized in the same manner, M. 
Berard proceeded as follows : '* I placed in the focus of a me- 
tallic mirror 3 decimeters (about II .8 inches) in diameter, a 
lighted taper, I inclined the mirror so that the parallel rays 
reflected from it made an angle of 19^ lO' with the horizon. 
I will suppose, to give clearness to the explanation, that these 
rays proceeded in the plane of the meridian, from south to 
north. I received them on h glass, 30 centimeters, ( 1 1.8 inches) 
long and 252 (8.7 inches) wide : this glass was disposed so that it 
reflected the light of the taper downwards in a perpendicular 
direction ; and beneath it a second similar one was placed 
parallel to it, which reflected the rays again from the south 
towards the north* I recdred these last rays on another 
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metallic mirror, in the focus of which was an air thermometer, 
having a blackened bulb and along tube. This mirror and the 
second ^lass were fixed together, bO that they could be turned 
round horizontally without changing their relative position, 
or the inclination of the glass.** The apparatus being thus 
disposed, it was easy, by turning the lower glass and mirror 
round, to ascertain that the light was constantly concentrated 
on the bulb of the thermometer, sufficient being reflected even 
at the position where the greatest quantity was absorbed by 
the second mirror, to render the focus evident : the taper was 
then removed and the whole suffer to cool. 

" In the course of some minutes (M.Berard says) I placed a 
heated ball of copper about the size of an egg exactly in the 
previous position of the taper, and at the moment, the air ther- 
mometer rose about 50 centimeters (19.7 inches); then turning 
the second glass towards the west, the thermometer sunk 
more and more as it approached that point. I left it some time 
in that position, and the thermometer returned to within 3 
centimeters of its first point. I continued to turn the second 
glass, and as it approached the south the fluid again rose, where 
having left it about a minute, it had mounted to 45 centime- 
ters ; (17-7 inches) continuing the motion of the glass, the ther- 
mometer cooled gradually until had reached the east, where 
remaining two minutes, it had gained its original temperature.*' 

This experiment, which was repeated a great number of 
times, proves, that radiant heat reflected by a glass, at an 
angle of about 35^ and falling on a second glass, making the 
same angle with its surface, is reflected by this second plane 
when it is turned in two positions opposite to each other, and 
is not reflected in two other positions equally opposed, each 
being intermediate and equally distant from the two first. 
Radiant heat therefore, like light, may be polarized. 

As to the angle at which radiant heat is most complete^ 
polarized, 1 have not found the means of determining it exactly: 
but the preceding experiment proves that it does not differ 
much for the same reflecting substance from that at whkh 
light 18 polarised. 

M. Berard then substitnted far the two glass reflectorB»tWD 
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poUshed metallic surfaces, and found that in every position of 
the second surfocc, the thermometer rose nearly to tho same 
d^ree. The angles of incidence were varied without any 
superior effect being observed towards the east than in the 
south ; from whence it is concluded, that to heat, as with 
light, metallic surfaces cannot communicate the same singular 
properties as are given by surfaces of glass. 

The rest of the section on the rays of heat, refers to experi- 
ments well known here on their absorption by opaque bodies, 
and their reflection and transmission by transparent sub- 
stances. 

The second section of the paper is employed on the chemi- 
cal rays found in the solar light. Having noticed the proper- 
ties of these rays in effecting certain chemical changes, and 
marked out the degree of effects produced by them in the dif- 
ferent parts of the spectrum, the author says, I received the 
chemical rays directed in the plane of the meridian on a glass 
surface, at an angle of incidence of 35* 6'. The rays reflected 
by this flrst glass were received on a second at the same inci. 
dence. 1 found that when this was turned towards the south, 
the muriate of silver exposed to the reflected invisible rays 
was blackened in less than half an hour, whilst if turned 
towards the west, it was not at all discoloured in ten hours. 

The chemical rays, therefore, may be polarized like the rays 
of light, by surfaces of glass under a certain angle, and this 
angle appears to be nearly the same for both kinds of rays, it 
is therefore to be presumed also, that the chemical rays will 
sufier double refraction in passing through certain diaphanous 
bodies. 

The paper terminates by a series of conclusions drawn from 
the experiments described in the body of it. With the excep- 
tion of those on polarization; they are so well known from the 
experiments of Herschel, Sir H. Englefield, Dr. Wollaston, and 
others, that they require no particular notice. Those relating 
to polarization are, that the calorific or heating rays may be 
polarized by glass surfaces, and that they are affected by me- 
tallic iur&ces similarly to the rays of light. 
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Radiant heat emitted by hot bodies, is polarized by glass 
surfiKTes, when reflected at an angle equal to that at which light 
is polarized. Metallic surfaces hare a similar action on both 
kinds of rays. 

The chemical rays may be polarised by glass surfkces, and 
possess all thff general physical properties of the luminouB 
rsys. 



Aet. X. On the Colours of Watert. By O. W. Jordan, 
Esq»f jr. R. S, 

X BE colours of waters in the scenes amid which they are 
diffused^ and of the atmosphere, and bodies existing in the at- 
mosphere from which they are derived, have heretofore only 
incidentally been referred to ; never, that I know of, generally 
stated or accounted for. Poetry has her blue and green seas, 
and Geography her black, white, red, ^nd yellow seas. 

The internal colour of the sea on the British coasts b green, 
from vegetable colouring matter brought down into it by the 
waters of the land. Beyond the limits of this green colour, 
at distances remote from land; the waters of the ocean have 
generally been considered as blue, from the almost constant 
e^ibition of this colour at its surface^ But neither the waters 
of the coast, nor pf the ocean, are essentially or exclusively 
green or blue. 

Water and sea water are in themselves perfectly transpa- 
rent and colourless. The colours which they exhibit in their 
states of accumulation, as rivers, lakes, and seas, depend uj)on, 
and are produced by other bodies, from without and from 
within the waters, and are as various as those bodies and their 
reflections. They are not of the water ; those from without 
are rather of the air, being reflected by the air incumbent on 
the surface of the water, and the trater itself being altogether 
incapable of reflecting from and by its surface of external in- 
cidence ; those from within by bodies within the waters. 
Vol. V. G 
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Transparent bodies are of a transparency nxnre or leas per^ 
feet, of a trasparencj colourless or coloured. Ail transparent 
bodies are incapable of reflecting by, or from their first sur- 
faces, and therefore the coloured transparency of any body 
appears only by light which has entered )nto, and passed out of 
the body. The colours thus exhibited, are either essential or ac- 
cidental, and are to be distinguished from those of prismatic 
refraction. Flint glass is colourless, crown glass essentially light 
green, yet both as prisms, exhibit all the Tarieties of colour in 
refracted light. In the opal, solution of lignum nephritium, and 
other semi-trasparent bodies, the colours are obviously prodacied 
by the inflections of particles diffused through the bodies, ren- 
dering them at various thicknesses variously coloured, and 
partially and finally opaque. The atmosphere is essentially 
colourless, and appears of various colours, from the inflections 
and reflections of bodies lincombinedly diffused throughout it. 
Sea water, therefore, which is in itself perfectly transparent, 
and at times by mixture imperfectly trasparent, exhlbita no 
colours of its own. The colours reflected /rom its surface, not 
hy its surface, are reflected by the incumbent air itself, per- 
fectly or imperfectly transparent ; and are the colours of all 
the bodies so reflected, of the sun's light or of bodies illuinin- 
ated by that light, or of the sun's light changed in and by its 
passage through the air. The colours transmitted ftt>m with- 
in its substance, are of bodies of the mineral or vegetable 
kingdom carried into it by waters from the land. The flame 
of a candle, or any other object seen by reflection at the sar- 
&ce of red wii^e, experiences no change of colour, receives no 
tint from the liquor, the light seen has never entered it, and 
is not reftfected by it, but by the air incumbent on it. What- 
ever light has entered and passed through or out of it, receives 
and carries with it the red tints of the wine. If this red may 
be considered essential to the wine, yet none of it is reflected 
at its surface of external incidence, and the case is the same 
with all transparent coloured bodies in air. 

When light arrives at the confines of two transparent bodies^ 
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fts air and water* or water and air, it is divided into two por- 
tions varying in intensities or quantities wilh its different inci- 
dences respectively. When light in air arrives at the confines 
of air and water, the quantities of light reflected by the air, 
reflected from, but not by the water, vary according, to the 
following proportions :--*at 90, 80, 70, 60, 50, degrees from 
the reflecting sur&cei the quantities vary from a little below 
to a little above -^^ of the whole, at 40 to Vo^ at SO to^, at SO 
to 4^ at 15 to |, at 10 to -J-, at 5 to |, at 2 to |, at 1 to <f^ at 
i to ^, and finally to the whole light. The reflection from 
quickfiilver is about | of the whole light* Accordingly, at 
these low incidences, the appearances produced by the air at 
the surface of the water become visibly specular, resembling 
those of quicksilver and metallic mirrors, as are also the total 
reflections of light from within at the further surfaces of glass 
and of other transparent bodies. 

I am indebted for the foregoing estimates to the labours of 
those celebrated opticians, Bouguer and Boscovich ; who, how-* 
ever, forgetting the presence of the air in their experiments* 
ascribe those reflections to the water alone, which are by the 
air; and to the quicksilver alone, those which are partly by 
the quicksilver and partly by the air. 

Upon these varying qlumtities of light, and upon the changes 
of form in the waters, and by the waters given to the surflBK^es 
of air incumbent on them, depend all the colours exhibited at 
these surfaces by reflection. These colours belong not to the 
water, are not of its essence, are extrinsic and adventitious. 
Other colours there are of waters adventitious also, though 
observed within them» and although internal not essential. 

When light in water arrives at the confines of water and 
air, if it be incident at an angle of inclination to the surface 
less than 41-30, it is totally reflected back within the water, 
and none passes out. If this angle be increased continually, 
small portions of light begin to escape into the air of inten- 
sities at first so evanescent, as not to be perceived until the 
incidences within the water are considerably increased. Of 
these, the quantities so transmitted, compared with those of 
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light reflected within the air, thoee inareafling, and these di- 
minishing, as the respective incidences are increased, come to 
something like an equality with them at between 60 or 70 
degrees of internal incidence in water, and 50 or 60 of exter- 
nal transmission into air, and thus render it extremely d^Bcult 
to see or to distinguish light passing out of water into air, at less 
angles of internal incidence within the water than between 70 
and 90 from the surfiAce, or within 20 6:om the perpendicular, 
at distances from the spectator extending to about triple the 
altitude of the eye above the surface of the water. 

When the water is at rest, its surface is apparently specular 
when viewed at smidl angles of elevation above it, but this 
appearance is chained and removed when the viston is at 
larger angles, and any internal colours which may be in the 
water mingle themselves in increasing, and considerable quan- 
tities with the reflected light. But as when the angles of ob- 
servation with the sur^e are small, these internal colours 
become dilute and evanescent, and finally non-apparent^ the 
specular appearance becomes complete, and exhibits together 
with the images of surrounding objects, that blackness or ab- 
sence of colour from the surface in other directions by which 
a judgment is formed of the good or bad qualities of the 
largest artificial specula or looking glasses. Indeed the light 
thus reflected, compared with that reflected from quidcsilver^ 
is, as before stated, equal and superior thereto. 

These observations and estimates apply to the surfaces of 
water and air perfectly plane and at rest. When by surfiu^es 
thus constituted object above and around are represented, sui 
inverted picture of all these things is exhibited within the 
water, and the colours of objects are removed to their respec. 
tive distances within, and are not properly or immediately re* 
ferred to the surface or to the water itself. By agitatknis alone 
are the colours of reflected light brought to the confines of the 
surfaces of water and air, and are made to appear as cobars of 
ilie water which indeed they never enter, Ukd by which they 
are not in fiict reflected, and from which reflected light never 
derives any cokmrs whatever. 
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If tbe wftter be at rest and coloured within by any internal 
muKtnres, thig inverted picture is seen at considmilde hori- 
zontal distances, and small angles from the surface, and is 
more (nt less bright or rivid as these respectively increase or 
diminish, its colours being then unmixed with any internal 
from the water ; but as these distances decrease and angles in« 
crease, the light reflected in lur diminishing, and the light 
transmitted from within the water increasing, this last begins 
to be perceived, to mix with, and to change, and finally toob* 
score the other with which it is mixed. When the surface of 
water is calm, and that of the ai^acent air consequently undis- 
turbed, every object seen by reflection as the sun or the moon 
is referred to its proper place i^ithin and below the water, and 
is single, fiut when undulations exist, each undulation con- 
stituting a separate reflector, the object is brought up to the 
sur&ce, at distances equal to half the radices of the circle of 
curvature of each undulation, many images thereof are pro^ 
dttced, and the object being sufficiently broad, the undulations 
of adequate size, and frequency and proximity, the difierent 
images become united ; and in the case of sun or moon, form 
one long uninterrupted line of brilliant light, such as is very 
fi^quently observed at the sur^ces of agitated waters, and of 
which painters have not ftuled to avail themselves and to intro- 
duce for splendid efiect. 

Upon this power of bringing objects and their colours to 
the surface, and upon the power which undulations further 
possess by change of inclination of surface, to exhibit only 
the most powerfid of prerailing reflections, upon these princi- 
ples of transmission and reflection, and their modifications by 
undulation of water and elevation of view, depend all the 
coloars and variations of colours of waters. 

When the sun shfaies in a cloudless sky at altitudes more or 
Jess considerable above the horizon, the atmosphere exhibits 
the following appearances : 

All juround the body of the sun and to considerable distances 
ffom it, a circular appearance of white light may be seen, 
diminiahing in iotensity as the distances from the eun's body 
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increase, in consequence of the more or less oblique reflections 
thereof made at the surfaces of particles floating in the at- 
mosphere. As the white becomes diminished in intensity, it 
becomes more or less mixed at greater or less ili^tances from 
the sun, wilh a blue colour produced by inflection of tlie sun's 
light in passing by some of the particles, which letting pass 
the rest of the light in direct passage separate the blues and 
giving them to be reflected in all directions by other particles 
of the atmosphere, exhibit that cierulean blue which the sky is 
known to possess. In ascending towards the zenith from the 
sun, this blue becomes more and more intense through the 
zenith, down to considerable distances on the other side of 
the zenith, where it begins again to be mixed more and 
more with white directly reflected from particles nearer the 
horizon, and increasing downwards in intensity, as coming 
from the more numerous particles existing in long trains 
at inclinations more and more close to the horizon, until the 
blues are lost therein ; and all around the horizon, and to 
short distances above it, a breadth of white vapour seems 
established. 

This belt of vapour rising from 8 or lO to 15 or more degrees 
above the horizon all around, as the atmosphere is lessor more 
hazy, in parts immediately below the sun is increased and mixes 
itself with the white light formed around him, which increas- 
ing; from 7 or 8 to 15 degrees or more around the sun, and 
extended also in parts below him, form something like a pillar 
of vapour, which if the sun be not more than 30 or 40 degrees 
above the hoi izon leaves none or a very dilute blue to ap- 
pear between his body and the horizon. In ascending from 
the horizon, however, in a direction opposite to the sun, this 
whiteness is changed to a blue, increasing upwards in bright- 
ness and intensity of colour, far more vivid and deep than else- 
where, and decaying on both sides towards the sun at altitudes 
parallel to the horizon. All these appearances are more or 
less • intense as the atmosphere is more or less hazy, and 
aloundi more or less in reflecting and inflecting partides. 
As these diminish in number, the blue becomes more intense. 



Digitized by 



Google 



On the Coloun of Waten. 87 

patting on an appearance of dark blue, until in circumstances 
when the spectator is raised so high in air, as on the tops of 
highest mountains, where no vapours rise around and above 
him» the blue disappears^ and one black void appears above. 
This appearance exhibited to persons climbing up the highest 
top of Mont Blanc filled them with apprehensions of falling 
into the dark void, and produced their hai»ty descent. 

These are colours of the sky independant of the clouds» and 
are exhibited either without clouds, or through openings 
between the clouds, when there are any. When the sun descends 
nearer the horizon, and as he approaches closely thei*eto, the 
blues thus separated from his light, and dispersed, leave that 
which remains and is direct, yellow; and as he still descends 
lowen and his light passes through longer and longer tracts 
of particles in air, a further separation and dispersion of other 
portions of his light takes place^ and leaves the remainder red* 
In these yellow and red lights of the descending sun the 
shadows of things exhibit successively greens and blues com* 
plementary to the yellow and red, and under these circumstan- 
ces the quantity of light from the descending luminary, is so 
much diminished that the sun may be looked at steadily with 
the naked eye, and exhibits the appearance of a red globe or 
circle, of which, as he descends, the vertical diameter becomes 
diminished, the horizontal enlarged, the lower limb resembling 
an ellipse considerably more eccentric than the upper, changes 
of colour and of form, owing to the greater elevations of the 
light coming from the lower parts of the limb, than those 
coming from the upper parts in the same vertical, and to the 
lateral action of the particles of the atmosphere upon light, 
coming from other portions of the limb, by which a dilatation, 
extension, and distortion of parts, and apparent increase 
of magnitude is produced, hitherto incorrectly ascribed to 
ocular deception. 

A green colour is seldom seen, only in small patches, and in 
an atmosphere filled with separate clouds, Leing ])roduced by 
ihz 8un*i light rendered yellow by shining through some 



Digiti 



ized by Google 



B$ On the Colours of tVmUru 

pcnrtkm of a cloud, mixmg wkii the cOTvdean blue produced 
by other portions of his light. 

Other colours exhibited in the atmosphere are those of the 
donds floatmg within it, and consist of colours more or le«s 
white, or more or less black, and of all intermediate cokmrs 
between white, gray, yellowish or gravel coloured white, dirty 
white, slate colour, and black, according to the circinnstancM 
in which the sun shines upon them. When the sun's light by 
descending close to the horizon is changed to yellow and red, 
and the sun shines on the lower surfaces of the clouds, in 
which case the reflections are very strong, the clouds assume 
those yellow and red colours mixed with intermediate portioM 
of black in parts on which the sun does not shine, which 
produce beautiful and splendid evening and morning exhibi- 
tions of the rising and setting sun. 

These are the general colours presented by the atmosphere 
and clouds to the waters of the earth, and from these, and 
other colours of other bodies occasionally exhibiting theni, 
are derived all the colours of waters. 

Although general observation has noticed only the prevail- 
ing tints of blue derived from the atmosphere to the ocean, 
yet at its surface may be seen, and its waters will occasionally 
appear to possess, all the various colours which we have shown 
to belong to the air, and the bodies existing in, or appearing 
through the air. 

At a distance from land where the water is entirely un* 
mixed with terrene and vegetable particles from the land 
diffused throughout its substance, and in a light cloudless day, 
to an eye at no considerable height above the surface, the 
colours are, a bright blue increasing in intensity at first at 
increasing distances from the spectator, then decreasing in 
tint until at remote distances near the horizon by obliquer 
reflections from the lower, and white parts of the sky near 
the horizon, it is changed to a white, and except in parts 
where, by reflection from the neighbourhood of the sun, the 
blue is diluted by the admixture of solar light, and changed 
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to Ui9 ooloun eihibitod by those portiom of the air a^HMent 
to that luminary. 

If clouds be scattered through the sky distinct and distant 
finMD each other, the blue of the waters will be changed to 
the colours of the clouds in places from which their masses 
avs reflected* and if the canopy of clouds be general and black* 
the ocean also beneath blackens in 411 its parts, and assumes a 
dark slaty colour* If the air is full of, and coi'ered with 
brilliant white clouds, so as almost entirely to exclude the 
aerial blue, and if the eye be near the surface of the water, 
that the reflections may be strong, the ocean becomes specular 
and metallic, and its sur£ftce puts on the appearance of quick- 
silyer. I have occasionally at sea, by the setting sun, seen the 
swelling waves in the direction of the west, put on the appear- 
ance of a sea of molten gold, by the yellow light of the sun, 
and subseqnently of a sea of blood or rather^ red molten metal 
by the change of the sun's light to red. 

Thest; are th^ colours proper to the ocean, they are all co- 
lours by reflection, the former seen more generally, the latter 
less frequently. The ocean properly possesses no internal 
colours, exhibits none by transmission, although occasionally, 
and at considerable distances from land, the greens of the 
land and of the sea coast penetrate into and mix with her 
remote waters. 

The blue colours of the ocean at distances from land, and 
the green in the approach to^ and neighbourhood of land, are 
so obvious as to be universally remarked. That the blues of 
the ocean depend upon, and are derived from the blues of the 
sky, or rather of the atmosphere, has been as generally ob- 
served, and to these therefore, those have properly been re- 
ferred Together, however, with all the colours of the ocean, 
the seas of the coasts exhibit not only these greens, but occa- 
sionally also muddy and gravelly colours from inland torrents, 
and chalk white from the cliflis of the coast. Of these last 
the origin is so obvious as to admit of no question or doubt. 
The origin of the greens has not hitherto been so happily 
referred to its true causes. In the approach to land, and in 
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the neighbourhood dT continents, the waters of the land enter 
the sea^ more or less charged with particles, imparting their 
colours to the fluid ; of these the largest are more immediately 
deposited, the smallest continue a long time to float in the 
fluid, and to greater distances. When the grossest earthy par- 
ticles have subsided which gave their own well known colours 
to the waters of the land, the finer vegetable particles remain 
suspended, and give to t^e waters their green colours, chang- 
ing th^ whole body of cerulean blues, into dirty glaucous 
greens, as the vegetable are more or less mixed with remaining 
earthy particles. 

The approach to the land of England and the mouth of the 
English channel is known by this change of colour in the 
water some time before the land is seen, and this gpreen is the 
colour of the sea on all our coasts, unless obscured occasionally 
for a short time byi muddy or chalky mixtures ; and to persons 
who have not sailed beyond its limits, has given the opinion, 
that such is every where the colour of the ocean, and that 
green is the essential colour of sea water. On the internal 
high lands of Barbados, from which there is a precipitate 
descent to its north-east coast, I had frequently observed after 
a night of rain, the rivulets descending from the heights, and 
pouring into the sea their muddy waters, which to a consider- 
able distance within the sea marked their progress, and exhi- 
bited the dark dirty colours of agitated inland waters ; whilst to 
distances all around from this track, and where the grosser 
particles carried down had subsided, an exhibition of green 
waters, similar to those of the shores of Europe and great 
continents was produced. By degrees this green disappeared 
or melted off into the usual blue, and the distant ocean dis- 
played its usual colours. The muddy appearance of the land 
waters even in the bosom of the ocean, its change to green, 
and the extinction of the green in the expanse of blue waters 
around, led me to ascribe the exhibition of the green colours 
of seas, to a commixture of tints of the finest yellow particles 
derived from the land with the blue reflected tints of the 
atmosphere ; but further and more general observation has 
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convinced me that the colours are in themselves green, and 
derived rather from the vegetable than the mineral kingdom 
of the land. They are found in all rivers and lakes, and are 
visible whenever the water being by subsidence cleared of its 
grossest muddy, but not of its green vegetable particles ; the 
formation of waves in them, as in seas, allows the light from 
within the fluid to emerge from, depths or thicknesses and at 
oUiquities sufficiently great to shew the greens, or where by 
elevation, adequate extent of eoene, and due obliquities of 
view are obtained. 

In sailing down in the latitude in order to arrive at Barbados 
from the eastward, at the distance of about eighty leagues 
from the island, a portion of green water several leagues 
broad occurs, which can only be referred to some one of the 
South American continental rivers, pcrliaps the Oronoco. 
As from the white sands of the island of Barbados have long 
since been washed all particles capable of floatage, and except 
during land floods no waters flow from the island into the 
sea, the ocean there is blue to its margin, and this green water 
is passed through and not seen near the island. To the ap. 
pearance of this green water is to be ascribed the supposed 
existence of land to windward of Barbados, of an island, the 
place of which in old maps has been laid down, and which has 
truly been called an imaginary island ; but the green colours 
of seas are not derived from the shores or coasts, but from the 
waters of lands. 

On the banks of Newfoundland the green colours at very 
considerable distances from land are exhibited. To the seas 
which cover the banks this green colour, and frequent fogs 
belong, and by these they are distinguished, and the approach 
to them ascertained. To the same cause both appearances 
are to be referred, the influx and commL\ture of coloured and 
of cold water from the continent of America, principally from 
the river of St. Lawrence and the lakes which feed it. To 
this influx and commixture and to the deposit of vegetable 
coloured materials which produce the green colours of the 
water, the formation of the banks themselves belongs, and the 
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accamulation of fishes thereon, deriving their sustenance from 
these same materials for which the particles of pore earths are 
bj no means fitted. The phenomena thus happily illustrate 
and confirm each other. May not this floatage and dqKisit 
of vegetable materials be applied also to account for the fiinna- 
tion of beds of coal undoubtedly composed of vegetable terres- 
trial matter, in a state clearly indicating such a previous con- 
dition of the materials from which they are derived, as can 
alone produce regular formations, such a pre-existing division 
of particles approaching to solution, as in t^eir subsequent 
aggregation emulate crystalline arrangement, with rarely and 
only accidentally a few grosser fragments mixed and found 
therein ? From beds of coal thus formed and existing below the 
level of the sea, one more argument is gmned in &vour of that 
system of geology, which refers so many e x istences on the 
earth to submarine formations, subsequently uncov^^ by the 
recess of the waters. Together with aU the colours therefore 
exhibited in the distant ocean, seas near the coasts of large 
islands and continents exhibit also greens, dark, gravelly, 
and chalk white colours derived from the vegetable and mi- 
neral kingdoms of the land. 

The colours of rivers, lakes, canals, and all inland basins 
of water, differ nothing from those of the ooean and seas ; 
the reflected, obviously from the before mentioned properties 
of transparent bodies, which impail no colours to the reflec- 
tions made at their first or surfaces of incidence, and because 
truly, the reflections of seas, rivers, and lakes are of the air 
incumbent on them, of the same body in all cases, and there- 
fore are the same. These colours however, as well as those 
internal to laiMl viraters, are not so obvious to general observa- 
tion as are those of the ocean and seas, in consequence of the 
generally greater expanse of these latter waters, their constant 
and larger undulations, and other circumstances of condition in 
land waters which it is proper to state. 

When land waters have once become charged by torrents with 
various materials brought down into them, their cc^ours are the 
colours of those mixtures, and only the colours of the grosser and 
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more copious materials are visible. These are first deposited. 
They are principally of the mineral kingdom. By their superior 
gravity they first subside, leaving the lighter vegetable particles 
to display their greens, at first partially and mixedly, afterwards 
more purely and distinctly, and subsequently more dilutedly, 
until by deposition of the last vegetable colouring materials 
in lapse of time, by rest in the reservoirs of the land, or 
dilution in the waters of the ocean even these disappear. These 
colours of inland waters are first a dark muddy hue speedily 
deposited, and succeeded by a colour resembling that of gra* 
vel, at first of darker, afterwards of brighter hues, mixed with 
yellowish and reddish tints, followed by lighter whites, allowing 
the greens to appear, but giving them a glaucous gray appear- 
ance ; then succeed purer greens, then greens more and mora 
dilute up to final evanescence. These internal gravelly colours 
so much resemble the whites of brighter clouds, that it requires 
nice observation, in the Thames particularly, to distinguish theta 
colourSft when derived and exhibited by reflection of the clouds, 
from the internal transmitted colours of land floods, or of mate- 
rials again raised by the river itself from its own bed, by rushing 
during flood, over what had been deposited or left behind, dup- 
iog the quiet recess of ebb. 

These internal gravelly colours so frequently occur within 
land to obscure the greens, that to them, to the small elevations 
of view, and to the want ofadequate undulations, is to be ascribed 
the oon-appearance of the relations of colour between rivers, 
lakes, and seas. 

There is not a river, or a. lake, or any bcuin of water how- 
eter small but what, in the circumstances under which it exists, 
exhibits more or less to an eye duly posited and duly observant 
all the colours of the ocean, and of seas. I have repeatedly seen 
little pools of water in the open air, when rufQed by the wind, 
exhibitiflg at proper angles of observation, a blue as cserulean 
sod intense as that of the ocean, and all the other colours of 
the atmosphere, and at proper depths all the varieties of in- 
ternal dirty greens. In the Thames, and in the Canal in St. 
James*8 Psark, at different times, from the bridge, and from differ- 
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ent stations around, may be seen all the colours, internal or e&' 
ternal, of the ocean, and of the seas of the coast. 

From Story's Gate, the hour of observation being generally 
between one and five in the afternoon, tbe branch of the Sc. 
James's Canal east of the bridge is seen at small angles frum its 
surface. Its colours are occasionally of all the varieties of dark 
sJate, lighter slate, dirty gravel, bright gravel , gravel resembling 
the '^alks of the Park, with which it may immediately be com- 
pared, whites more or less bright, blues more or less intense^ 
and all the colours which the clouds and vapours of the ataH>!H 
phere high above or close to the horizon can exhibit. Occasion- 
ally along its extent, at the same time many of these various 
colours appear, being reflected from various parts of the hori- 
zon, and sometimes in still weather during the spring whilst the 
Canal appears white by low horizontal reflection, it will exhibit 
patches of slate colour derived from leaflebs trees or its banks 
intercepting the colours of the sky and substituting their own. In 
advancing to the bridge directly from the south, the western 
branch frequently and generally exhibits colours diflering from 
those of the eastern, principally darker colours from the va* 
pours of the atmosphere in the neighbourhood of the sun, dur- 
ing those hours, or from clouds* whilst the eastern is generally 
resplendent with blue or with white. If from the bridge the 
water be viewed, near to the sloping bank directly under the 
bridge, the least depths show scarcely any colours, but as the 
depths increase, where there are at bottom white objects to re* 
fleet the light, the greenness becomes more and more visible, and 
of increasing intensity, as has been before observed of and con* 
cemitig coloured and partially transparent bodies of varion9 
thicknesses. 

If the Canal be looked at from the centre of the bridge 
along its course or length, the same greens will be exhibited 
of a more intense colour immediately under the spectator, 
of intensities diminishing as the distances of view increase, 
until at about distances on the water equal to triple the 
height of the eye above, if the water be not strongly agitated, 
the diminishiDg traoftmiisioQs of ligbt mixing with tha in- 
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cretsing reAectionti are by them obscured and finally and en* 
drely cease, and reflections alone prevail, of all their various 
coloors of blue, or white, or slate. In passing from the Palace 
to the Bridge, in a calm day, the still water of the western branch 
h tmg seen very obliquely, frequently presents a surfece of fluid 
metallic appearance, sometimes resembling quicksilver^ at other 
liinefl of a more leaden hue. 

In passing from Story's Oate to the westward, crossing the 
Bridge, and returning towards the Horse Guards, the eastern 
branch will on one side exhibit one clasi of colours, and on the 
other side another; and in the same branch, whilst proceeding 
parallel thereto, I have remarked successively changes of colour 
throughout its whole length of blues, slates, and gravels, as the 
skj or moving dark or white clouds gave their colours to the 
surface. With the wind strong and westwardly, and with 
considerable undulations propagated throughout its uholc 
Jeoglfa, the Canal puts on the culouis of the seas of the coast 
when viewed sufficiently near from its eastern extremity, and ex- 
hibits glaucous greens and greens m re or less pure, as its waters 
are more or less mixed with impurities derived from the waters 
which flow into it, or excited by its own agitations. To 
obserre the gpreens the Canal must be closely approached ; at a 
distance, and even when approached, its remoter parts exhibit 
tbe colours of the opposite sky or clouds. For the exhibition of 
these colours in the Canal the brighter spring months are most 
fipromrable. In June it becomes very generally filled with water 
pIcntBy which considerably interrupt these appearances, and per- 
plex an ordinary observer. 

In the lluimes all these colours of the Canal inay be seen un- 
der due circumstances and proper angles of observation, subject, 
however, to more frequent interruption by intermixture of im. 
parities more imnoediately derived from the land, and more 
fmqaently and daily excited by its own flowing tides, which 
ia(#rfere with and obscure the greens. 

With the green water of the Canal an experi^ment was made 
io the Laboratory of the Royal Institution, under the directioti 
of Mr. Faraday, to determine whether the mixture of salt 
with fresh waten tended or not, to change the colour^ or hastem 
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thf depotit of vegetable matter. The first graes depoiit haTtng 
luMded, and been removed, an adequate quantity of tali wis 
infusedy to give the saltness of sea water ; but after many days of 
trial, no change appeared to be produced in the green colour of 
th^ water of the Canal. To ascertain also geaerally the propor- 
tion of v^table to other materials^ I took the deposit of rivar 
waters, from a cislern which received them, and having dried it, 
I weighed a dram of the dry deposit, and having exposed ii to 
the action of a red heat communicated to it during five minolBSy 
found that it had lost 14 grains in weight, which taken at IS 
allowing to accident the diflerence of loss, gives \ of the whole 
for the quantity of vegetable, mixed with other alluvial matter 
remaining, after a more speedy deposit of grosser materiab to 
colour the seas of coasts, until discharged by time, and extin* 
guished by extreme dilution in remote distances from land. 

Wonderfully inaccurate is the observation of persons in general 
respecting these colours. They cannot but perceive the green 
colours of the seas of the coasts, as differing from those of other 
waters ; but of the colours of other waters, what they really are^ 
that they differ at different times from themselves, and bow they 
differ, nothing is noticed. Even of water lying in present pros- 
pect, the colours are rarely observed until the attention is ex- 
pressly called to and excited by naming them, and then indeed 
assent and admiration follow, alike establishing the truth and 
the novelty of the sight. I have frequently observed upon tke 
beauty of the waters of a river In the prospect, to persons look- 
ing upon a particular scene. Then gently averting the person, 
I have enquired what is the colour of the water just seen f The 
answers have beien, why— <4lie colour of water* Is it red ^ Ho. 
Is it bluef No. Look round. The colour is a most brilliant 
Uue. 

Philosophers have not been more observant of these partleup 
lars. Painters alone have been practically led to observe tUr 
appropriate colours, in order that they may represent watan 
aaiong other objects, and of those who correctly have painted 
from nature, the representations are illustrative of these prin* 
espies. These principles indeed they have not possessed ; but the 
priodpla of imitation aikl tke necessity of observing has in many 
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cases secured them from error. With these principles, assisted 
by those of imitation and selection, the most brilliant exhibitions 
may be expected. 

A painting by Rembrandt called the Windmill, belonging to 
W. Smith, Esq. M. P., and exhibited in the British Gallery in 
1815» gave occasion to a conversation which induced the pre« 
sem commanication. 

A river winding round the base of a high bluff of land on 
which the mill stands, reflects the light of an atmosphere bril- 
liantly whke down to the horiion. The river of course is 
white, with scarcely any other mixture of colour. 

I asked sportively of two gentlemen, philosophers of eminence, 
standing below it, and conversing in the room, what w^e the 
oHours of seas, lakes, and great rivers ; and limiting my question 
toseas, was answered by one— ^reen, a mixture of yellow ; by the 
other, the colours of Vanderveldc's Sea Pieces, naming and refer- 
ring to Ihem in the other room* I stated, according to the fore- 
going priociples, that I had seen seas and waters of all the prisma- 
tic odours; seas blue, green, yellow, red ; seas of quicksilver, of 
molten gold, of blood; waters that were black, that were white ; 
and to that I refer you, pointing to the picture, and adding, as in 
the story of the cameleon, " produced the Beast, and lo I 'twas 

— BJisfe/' 

I waa further led to examine the waters of the Exhibition, as 
repreaeated by several masters. In Rubens's Duke of Buckingham, 
belongjuig to tlie Earl of Jersey, the colour of the sea is a dirty 
green, very much resembling the green water seen immediately 
from below the bridge of the Canal, not so dilute as the seas of the 
coast. Of Vandervelde the waters may be said to have no na- 
tural colours at all, scarcely more than the lights and shades of 
engravings. Cuyp's colours are such as a day of sunshine thickly 
ovenpread with masses of white and dark clouds gives to waters. 
This gravelly colour, which may be either external by reflection, 
or internal from turbid waters, Cuyp gives to his waters i>f Dort, 
with no green ; and little blue. 

I have stated that the colours exhibited at the surfisices 
of water are reflected by the air incumbent on the water. 

Vol. V. H 



Digitized by 



\ 



Google 



98 Oft the C9kur$ of fVaters. 

und not by the water, which ii iacapaUe of refleoting 
light from or by its sur£c^ce of external incidence. The 
general and philosophic misconceptions on this point require 
here to be obi^erved upon. The existence of any power 
in bodies to repel light, has been formally and complete- 
ly disproved by observations on the inflections of light. 
Light is attracted by the parts of all bodies. This is some- 
times admitted and sometimes denied by observers, even to 
the same bodies in various circumstances. If Ught pasfl out 
of glass into air, and particularly when the reflection is 
total, this is ascribed to the glass ; if partially, the reflection is 
assigned to the glass, the refraction to the air, by attractions of 
both. Let the light pass out of air into glass, both the re- 
flection and refraction are ascribs^-d to the glass, and in simi* 
lar circumstances to water* Thb reasoning ascribes to the 
glass in this latter case, powers opposite to and inconsistent 
with those of the former case, and deprives the air of all the 
power in the first instance assigned to it. The air not btmg 
seen, nor so obvious as the glass, seems in this case forgotten 
or disregarded, and such is the state of general opinion on this 
subject. 

At the confines of two adjacent transparent bodies, one of 
which at least must be fluid, spaces naturally exist diflhrait 
from the pores of either, in consequence of the attractions of 
the particles of both being difierent, as well as strongor (br 

^themselves than fdr each other; otherwise one would be dis- 
solved by the other, as chemists know. In these spaces ike 
bodies by their respective attractions for light, divide whal«fer 
portion thereof arrives therein into two parts, one passing isto 
and said to be refracted by the further ; the other retundng 
into, and said to be reflected by the nearer body. The nearer 
body can alone reflect, the farther alone refract ; and these 
are the cases of air and water in these observatioiis. In these 
same spaces, and by the same attractions in other ciro«m- 
stances, the emission of light is produced. That these forces 
exist, ant that by them the phenomena of the emission, re- 

« flection, and refraction of light are produced, may foe proved 
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by arguments of the same nature and force, as those which 
prore the fnoon to be retained in her orbit by the force of 
grarity, by proofe establishing the existence, adequacy, and 
quantity, and therefore necessary agency of these forces. 



Aat. XIL Ott the original Compontion of the Statues of 
Niobe and her Children. By Robert Cockerell, Esq. 

1 BE stahies oompoeing the groupe of Niobe and her Chfidren 
has long betii considered amongst the first specimens of art If 
all the figiBvs were not executed by the same hand, theit 
8t^ and composition leave little doubt that they were the con- 
cqytkm of one mind : they are obviously designed to form a 
whole, but placed without order or design as they were, and 
still remain^ the figures appear without connection, and to 
act rather in opposition to eadi other, than as forming a com- 
bined action or connected groupe, and they can only be 
regarded in their present position as single figures, without 
reference to their combined effect. None of the antiquarians 
who have noticed these statues, (including Winckelman» Fa- 
bronit Mengs, Goethe, and Zannoni), have attempted to solve 
this difficulty, lir. R. Cockerell, whose travels we noticed In 
a fomer Number, about two years nnce published in Italy^a 
plate explanatory of his ideas respecting the composition of 
llicae statues, which represents, as he maintains, the fable of 
Niobe and' her feonily. This plate was accompanied by a short 
etplanation of Mr. Cockerell's reasons in support of his opinions 
respecting the original composition of these statues. Although 
Mr. CockereU*s merits seem to have but tardily reached his 
own country, neither histalents or his knowledge have remained 
tenetioed on the continent. 

These statues are supposed by Mr. Cockerell to have been 
originally designed for the tympanum of a pediment of a 
temple the eletvHon and measurement of which has been 
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given bj him in his plate, a reduced outline of which we have, 
by his permission, given in this Number. We shall present 
our readers with nearly the whole of Mr. Cockerell's observ- 
ations on the subject. 

The celebrated statues representing the fable of Niobe, have 
never been so described as to give a satisfactory idea of their 
relative situations, and the composition of the groupe for 
which they were unquestionably designed. 

Montfaucon (Vol. I. p. ]07,) has given a plate engraved by 
Perier representing these statues, ranged in a circle around 
the mother, as they were then placed in the villa Medicis at 
Rome; but this disposition, which was a mere conjecture, and 
entirely unsupported by the authority of the ancients, or any 
one single example, is entirely disproved by examination of 
tlie statues themselves, and of their different attitudes, which 
demonstrate that they were originally intended for only one 
point of view,* as will be seen from the note below, which 
describes the different sides of the statues. 



* The statue No. 1 , was designed solely for the poiition assigned 
In the group, for if viewed in the front, the right leg is rendered 
invisible by the rock which sustains it; besides which, the chest is 
without relief and ill executed. No. S, on the opposite side the 
left leg is entirely concealed behind the rock, and the drapery 
suspended from the arm is but imperfectly made out. The back 
part of the statue No. S is aUo negligently executed and badly 
designed, without relief or execution. The hinder parts of No. 4, 
5, 6, 7, and 8, although completely made out, are not better exe- 
cuted than the preceding numbers. No. 9, on Ibe front side, the 
contour of the body, the hair, and the ear on the right side, are 
carefully finished ; on the left they are merely sketched. The 
statue No. 10, is unfinished on the opposite side, and the right leg 
is concealed by a trunk of a tree. No. 1 1 and 1 2 are also left un- 
finished on the opposite side. No. 13 s with respect to this fi^re, 
the point of view given is evidently the onlj possible <me it could 
have been designed for, as the right leg is entirely wanting ; and 
it is evident that Nos. 6, 7, and 9, were designed for a situation 
above the level of the eye, the different parts being more or less 
finished, according to the effect to be produced when seeo from 
below. 
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That it was customary with the Greeks to adorn the pedi- 
ments of their temples with groups of statues is sufficiently 
prored by the remains of the temple of Minen^a at Athens, 
called the Parthenon, by the discovery of those of the temple 
of Jupiter Pknhellenius in the island of Egina, and of many 
other temples on which may still be traced the remains of 
similar ornaments, as for instance, the temple of Theseus. 
Pausanias also has accurately described the frontispiece of the 
temple of Jupiter at Olympus, Diodorus that of Jupiter 
Olympius at AgrigentUm, ahd many other instances might 
be cited. 

The relative dimensions of these statues, the gradual dimi- 
nution in their height, their action, which is a general inclina^ 
tion towards the central point, and the simplicity and bar- ' 
mony of composition, resulting from their arrangement, all 
tend to prove that these statues were designed for the tym- 
panum of a temple. 

The passage in Pliny,* as it was written by one who maybe 
supposed not to be conversant with technical terms, impugns 
what has been before laid down, but it is altogether unne- 
cessary to cite it, as these statues may have been arranged at 
Borne in a manner totally different from that in which they 
were placed in their original situation from whence they were 
brought. 

These statues, since their discovery in 1583, have been 
considered by the antiquarians as an interesting subject of 
discussion, both by reason of their perfect preservation, and 
of their extraordinary excellence as works of art ; and it is 
singular that the authority of Ovid should have been preferred 
by them to that of other author^, although no circumstance 
of his description coincides veith these statues, with the ezcep. 
tton of the wrestlers, which are however admitted to fbrm no 



• Hiit Nat. XXXVI. ch. 9, Par hawiUtio est, intemplo Apol- 
liais Sofliani Niobcn cum liberii moricntem Scopas an Pjaxitcle • 
fuerit. 
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part of the present group, although found at the same tinae 
and in the same spot. It should also be remembered that 
they were executed many centuries before Grid's time, aad 
doubtless, Scopas and Praxiteles would have preferred the 
authority of Homer, who gives Niobe only twelve children* 
In the excavation, with the exception of the two wrestlers, 
the statues of twelve children only were found, and theae 
were in good preservj^tion ;* fragments of the thirteenth and 
fourteenth would without doubt have been discovered had 
they existed; consequently it seems nearly certain, that the 
total number of the statues, including the mother and the 
statue No. 10, did not exceed fourteen. 

Jn Mr. Cockerell's design of the composition or restoration 
only the fourteen figures which were found together in the 
same excavation have been introduced. 

Their disposition is regulated by their heights, which have 
been accurately measured, and by the form of the tympanum ; 
and independently of this, it is frequently obvious by the rela- 
tive connection of the different statues. 

From this arrangement a beautiful eomposition is produced, 
ill which is represented the fable of Niobe. The principles of 
elegance are completely observed in the group; six figures are 
symmetrically disposed on each side, presenting a variety of 
action and expression which produce an admirable contrast9 
and the composition may be considered as complete. 

M. Schlegel, in a paper which he wrote on the subject of 
Mr. Cockerell's design, expresses his entire assent to the 
general views of Mr. Cockerell respecting these statuse^ 
but questions the place assigned by him to some of then), 
his assertion that we are in possession of the whole num- 
ber of statues which formed the original composition; and 
lastly, the originality of the whole ; that k, whether these 

* Mr. Schlegel obierves that this if soiQewhat iQaccurate, as 
seteral of the statues required considerable restoration^ and that 
some fragments had been collected together. 
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statues are the production of Scopas, or Praxiteles, or merely a 
oopf . In a remark on the dificrence in size between the mo- 
ther and the children, Mr. Schlegel observes, that although it is 
contrary to the principles of art to employ two different scales 
for the dimensions of figures in the same compositin, that the 
same objection arises with respect to the Laoeoon and his 
children, and the Colossal figures on the Monte Cavallo and 
the horses; but that these incorrectnesses were not acci- 
dental, but designed fbr the pTt>duction of beauty and a grand 
eroct. 

In obsenring on the different statues, Mr. Schlegel suspects 
that No. 6 does not belong to the group, considering that 
statue not to partake of the light and youthful figure of 
the rsti of the duldreUi The statue No. 10, which Fabroni 
took for Amphion in the dress of a hunter, is also suspected 
by him. No. 11 is positively rejected as not belonging to the 
composition, the hair being arranged difierently from the rest, 
and the hcadii without that general resemblance which appears 
to pervade the rett^ and the figure does not seem to partake of 
the general action of the group. 

Mr. Schkgel closes his paper on the subject with the hope 
that Mr. Cockerell will speedily give to the public those 
designs and observations respecting ancient Greece which 
have so long occupied his attention. In this wish we very 
heartily concur; and fnm what we have seen, can safely 
assert, that notwfthstanding the ingenuity and knowledge 
which have been displayed by Mr. Cockerell, in the dissertation 
en tieee celebfated statoe^^ his merits can in no wise be fairly 
etIhMtedhy the w^k we have noticed. 
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Abt. XIIL S<kct ORCRiDRm from the Cape of Good 
Hope. Continued from page 206 of the Fourth Volume 
of this Journal. 

Of Disa porrecta, Dimpbrii secvnda^ and Dispeeis eapensis, 
represented in Plate I. of this Niunber. ! 
Three interesting Orchideous species are added in this place 
to the three of Uie lait fasciculus. The drawings of these 
have been derived from the same source as those of the others, 
and we shall refer to the article concerning them fur the cha- 
racter of the order, and for that of the genus Disa. 

Plate I' Jig* 1* Disa pohrecta. 

Disa porrecta^ casque obtuse, conical at the back* spur 
subulate outstretched; interior segments with two 
teetli; label oblong undulated; spike ovate many 
flowered. 
Disa porrecta. Swartz act, holm, 1800* 211. Id, in Sthra- 
der*s neues journal^ 1. 27* Willd. sp, pL 4. 47. 
A species first recorded bj Swartz. We are not aware that 
it has been eyen introduced into any European garden. Tliere 
are indigenous samples of it in the Banksian Herbariumi which 
were collected by Masson. 

Plate I* fig. 2. DispBBis capimsis. 

Dispaais. Corolla ringent, 5-parted: three of the s^- 
ments exterior, upper one of these upright, vaulted, an4 
forming with the two interior lateral ones, whidi are 
contiguous to it, either an upright or a depressed and 
incumbent casque. Two exterior lateral ones pointing 
forwards, and horizontally divergent, each with a short 
obtuse pouch or spur that projects downwards : lahd 
upright from the base of the column, tapered at the 
lower part, grown to the parts of fructification, bent 
back at the top underneath the casque. Column very 
short, oblong-cylindrical. Anther grown to the coloinn 
at the summit, either upright or reclined^ oblong, two- 
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celled; concealed by a veil or curtam fit>in each sideof 
the edge of which a f mall cartilaginoos spirally recurv- 
ed strip Is projected towards the front. PoUen-masteSy 
the same as in Oacnis, with their footstalks adhering 
to the two strips of the veil* Stigma in front, near to 
the anther. Capsuk like most others in the order. 

Obs. The name is compounded of ^<r, his, and w»pa, a pouch, 
the two exterior lateral segments of the corolla having each a 
small obtuse pouch or spur. The genus comes very near to 
PrERYGonruM, but differs in having these pouches, as well as 
by the insertion of the label, besides having another shaped 
anther, and a difiPerently situated stigma. 

BisA capennst stem two-leaved, one flowered ; leaves lan- 
ceolate. 
Disperis capensis. Swartz act. holm. 1800. 52^. Id. in 

Schrader^s neues journal. 1. 40. fFilld, tp. pL 4. 51). 
Arethusa capensis. Linn. suppL 405. Thunh. prod* 3. 
Said to grow on the Table Mountain. The genus is per- 
haps one of the most singular of the order. We know of no 
species of it that has been introduced into any European gar- 
den; or that has been represented by a published figure. 
Specimens of the present are preserved in the Banksian Her- 
barium. 



Vlate It fig' 3. DisPBRis secunda. 

DisFBRis secunda, stem two-leaved, many flowered, leaves 

linear : flowers pointing one way. 
Disperis secunda. Swartz act. holm. 1800. 220. Id. in 

Schroder's neues journal. 1. 40. WUld, sp. pL 4. 60. 
Arethusa secunda. Thunb. prod. 3. 
Ophrys circumflexa. Lin. sp. pi. ed. 2. 2. 1344. Amen. 
acad. 6, afr. 95. 
Tie Banksian Herbarium contains indigenous samples of 
the speciei. collected by Massod. 
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enter it. After standing for fourteen hours exposed to the ac- 
tion of the external air,* through the tube, its liquidity was on. 
impaired. The glass tube was then withdrawn, and next the 
cork, without any change ensuing ; when finally, on agitation, 
it solidified 

5th. A phial was nearly filled with a similar solution of sulphate, 
on the surface of which was placed a little olive oil. It cooled with- 
out crystallizing. When smartly agitated, it became solid with 
the usual phenomenon of the crystnls shooting' from the top 
downwards. Thb phial had been first placed on a vibrating glass 
plate, without effect. This experiment was repeated with a like 
result, though the phial stood two days. 

6th. A coiked phial full of the hot solution was tied down to 
the plate of the air-pump, so that the cork could be drawn in 
vacuo by a sliding steel rod and hooked extremity. When the 
cork was pulled, no change ensued ; but agitation congealed the 
mass. 

7th« The corked phial was cooled in a horizontal position ; on 
inverting it quickly, the liquid struck against the glass, as in the 
water hammer. By brisk agitation in the inverted position, con- 
gelation began, first below, and ascended to the top of the liquid. 
This experiment was repeated, with the same result. No 
particle of air was left in the phial ; a cork of the best quality 
being pressed on the surface of the liquid, and forced in as the 
liquid contracted its volume, on immersing the phial into a basiu 
of cool water. 

8th. A gliass tube twelve inches long, and one inch in diame- 
ter, furnished with a brass cap and stop cock at one end, and 
a tight cork at the other, was filled with the hot solution. 
When it was cold, each end was opened, and the crystalliza- 
tion began instantly at the two extremities* and proceeded to 
the middle. 

9th. Same tube filled and cooled* with aplatina wire passing 
through the cork. On applying to each end, the opposite 



^ Temperature of the apartment about 40^ Fafar. 
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electric influences of a voltaic battery of 50 pairs of 4-inch 
plates, the pearly crystallization commenced at the negative 
end, and proceeded slowly to the positive, at which no symp- 
tom of spontaneous congelation could be perceived. The 
platina wire was positive, and evolved oxygen pretty copi- 
ously. 

10th. A large egg-shaped vessel, holding about two pints, 
and terminated at each end with cylindrical apertures of one 
inch diameter, was filled with the hot saturated solution. 
Through the cork of each end was passed a platina wire. 
The vessel, after having been cooled in a bason of cold water 
to the temperature of 42*, was placed in a horizontal position, 
and the solution was subjected to the action of a battery of 60 
pairs of 4-inch plates. From the oppositely electriBed wires, 
hydrogen and oxygen^ gases were copiously evolved. The 
quantity of gas was much more abundant than I ever observed 
it from pure water with the same voltaic power. Hence, a 
saline solution affords a better medium for the popular exhi- 
bition of this fundamental electro-chemical &ct, than water 
alone. After a few seconds, the pearly lustre appeared at the 
negative end of the vessel, and the crystallization proceeded 
slowly and steadily towards the positive end, the plane of de- 
marcation between the congealing and Uquid part being per- 
fectly smooth and vertical. No tendency to solidification was 
observed at the positive ^nd, though gas freely flowed from its 
platina wire during the whole time that the process of crys- 
tallization was advancing from the one extremity to the other. 
This interval was about 15 seconds. 

10th. The above experiment was repeated with a sqiall 
cylinder with tubular extremities. The n^ative wire pro- 
jected internally only to one half the length of the positive 
wire, in order to see whether it was merely the greater quan- 
tity of hydrogen evolved, or some difference in the electrical 
properties that determined the crystallization at the negative 
pole. Here again, as before, the pearly appearance com- 
menced at the negative extremity, and proceeded beautifully 
to the positive. 
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It WB8 tuipoBBible now to doubt, that there existed some re- 
kitkm between negatiye or resimms electricitf» and saline 
OTstallization. 

11th. Two glass capsules were then taken. Into eaeh an 
equal qnantity of a tepid solution of pure nitre was put. They 
were placed along side of each other, and the liquids were 
connected by a slip of clean filtering paper, moistened with 
pure water. The power of 60 pairs in moderate action wss 
a(q>l]ed, through the medium of a platina wire dipped into 
the centre of each solution. In a short time small needles 
were seen coHectmg, and attaching themselves around the 
negative platina wire, which soon Increased so as to Heat 
through the whole liquid. After a much greater interval a 
few crystals were perceived forming on the margin of the 
liquid in the positively electrified capsule, but none near the 
immersed platina wire. In equal times the quantity of crystals 
hi the negative capsule was quadruple of that in the positive 
capsule. There was found in the former a very slight excess 
of alkali, and in the latter of acid, but such as in ordinary 
circumstances has no influence on the formation of crystals. 

12th. A tin flask was filled with the same hot solution, and 
having its mouth secured with a slip of ox-bladder, it was suf- 
fered to cool. It was then placed on the top of a delicate 
condensing electroscope ; and the bladder being pierced with 
a needle insulated at the end of a glass. rod, no divergence of 
the gold leaves could be observed, even when both the lafge 
and small condensing plates had been folded back. I am not 
certain that in this case the liquid had remained uncrystal- 
lized till the instant of piercing the bladder. I shall rifeat 
and vary the experiment, and from tile elevation of tempera- 
ture accompanying the solidification, I shall be able to ascer- 
tain whether the experiment has tieen suooesefully conducted, 
and whether any general inference can be drawn from it. 

I think it probable from the above detail, that n^;»tfve 
electricity may be found a usefiil agent in proBMting tke 
crystaUiaationof saline matter, and may perhaps be erapiayvd 
by Nature in her crystalline finmations. 
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Tilt e&ct of mechanical diaturbance in datermining saline 
ajBtalUzation* is illustrated bj tlie symmetrical dUsposition of 
paitidea of dust and iron bj electricity and magnetism. Strew 
these upon a plane, and present magnetic and electric forces 
at a certain distance from it ; no efGect will be produced. 
Communicate to the plane a ribratory movement ; the particles 
at the instant of being liberated finom the friction of the sor- 
£ue, will arrange themselves according to the laws of their 
respective magnetic or electric attractions. The water of so- 
lalion in counteracting solidity, not only removes the particles 
to distances beyond the sphere of mutual attraction, but pro- 
bably also inverts their attracting polea. Hence, when they 
are agsdn brought within the attractiag limit, by abstracting the 
water or the repulsive caloric, some additional force is neces- 
sary to revert this liquid arrangement of the poles. It is thus 
that a crystal, brought into contact with the surfece of the 
solution, may be conceived to act. 

Escperimevts 3d, 4thy and 5th, seem to prove that neither 
the chemical pn^rties of the atmosphere, nor its pressure, 
lunpe any influence on the erystaUization. 



Aht. XV. Biographical Notice of the late Mr, Cbanch. 

lathe introdoction to the Narrative of the Expedition to the Congo, 
biographieal notices are given of several of the unfortunate per- 
sons who fen victims to the dreadful fever which terminated the 
hopes of the party s That of Mr. Cranch we think peculiarly in- 
tesestiag, and we present it to our readers. 



Ma. Crancb was one of those extraordinary self-taught 
diameters, to whom particular branches of Science are some- 
times more indebted, than to the labours of those who have 
had the advantage of a regular edKication. He was bom at 
Exeter in the year 1785, of humble, but respectable parents ; 
at ^ht years of age he had the mnfortune to lose his father ; 
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and OS the circumstances in which his mother was left, did 
not enable her to provide for all her children, John, the sub* 
ject of the present memoir, was taken charge of by an unde 
liring at Kingsbridge. The main object in life, and which 
was nearest to the heart of his relation, was the accuinnlatioa 
of wealth; and his extreme penury denied to his nephew, 
almost the benefit of a common education. The miserable 
guinea which procured for him a year's instruction, was 
wrenched from him with so much grudging, and in a manner 
so unkind, as to be then severely felt, and never afterwards 
forgotten. 

At the age of fourteen, this provident relation first put him 
out as an apprentice, to learn ** the art and mystery of shoe 
making,*'a line of life which, from its peculiar mcmotony, seems 
by no means unfriendly, as experience has shewn, to the 
progress of intellectual acquirement. The strength of mind 
for which young Cranch had been distinguished from his 
childhood was now constantly struggling with the adverse 
circumstances of his situation, but every moment which could 
be stolen from his daily labour, was devoted to the few books 
which he had found means to collect ; the study of natural 
history was that in which he mostly delighted ; and, even at 
this early period of his life, he was able to draw up correct 
descriptions of all the insects he could procure in the neigh- 
bourhood of Kingsbridge. Without other assistance than 
books, he had acquired sufficient knowledge of Latin and 
French, to enable him to understand thoroughly those Ian* 
guages, when made use of by zoological writers, and to em- 
ploy them himself, in describing objects of natural history. 
He had acquired also a general knowledge of astronomy* 
But, while thus eagerly endeavouring to grasp at science, 
every thing tended to depress, and nothing to encourage him. 
However, he had the fortitude to persevere ; and continued, 
in spite of every obstacle, silently and sedulously, unnoticed 
and unknown, to nourish his ruling passion, the love of 
knowledge. 

At the expiration of his apprenticeship, he went up to 
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London* \dth the professed view of improtement in the art 
of shoemakii^, bnt in realitj with higher objects and better 
bopes, though he hardly rentured to own them to himself. 
The manners and morals of his fellow workmen were iH 
einted to his feelings and pursuits, and serred only to increase 
Us dislike for the employment to which he had been doomed. 
But it was some consolation to reflect that he was in the great 
mart of human knowledge, and though unfriended, and a 
flCranger, he found that information flowed in upon him on 
every side. His mind was filled, but not satisfied ; every 
museum, auction room, and book stall, every object to which 
his attention was called he visited with a rapid and unsatiable 
euriosity, gleaning information wherever it was to be had, 
aind treasurmg it up with systematic care. His account of 
-what he observed in the capital is said to exhibit an obvious 
and striking proof of an inquisitive, diligent, and discerning 
mind. A person of this stamp could not long remain in 
Lmidbn without meeting with kindred spirits. One of these 
associates, speaking of Cranch, observes, ** our conversations 
and philosophic rambles near London, have often called forth 
inch obaervations and disquisitions from him on the various 
qualities^ attributes, combinations, provisions and arrange- 
ments of nature, as marked vast comprehension, as well as 
the most delicate subtilties of discrimination in an intellect, 
which seemed indeed to be calculated to grasp magnitude and 
minutie vnth equal address, and which could at onec surprise, 
delight, and instruct." 

' After a residence of some time in London, he returned to 
the haunts of his childhood ; bnt it was soon discovered how 
little chance the ** boot maker from London" had of eclipsing 
even his humble rivals who had never lost sight of the sm^e 
of their native hamlet x but he had no alternative, he must 
eat to live, and work at his trade to be able to eat ; his laboulr 
however produced him little more than a bare subsistence, and 
every moment that he could venture to take from it, was de« 
dicated to his fiavourite pursuit. 
Vol. V. I 
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Shortly, however, hu domestic circumstances were favoatably 
improved by marriage. His workshop was now consigned whol- 
ly to hit journeymen, while he was sedulously and successfully 
collecting objects of natural history. No difficulties or dangers 
impeded his researches ; he climbed the most m^ed precipices ; 
he was frequently lowered down by the peasants from the subw 
mits of the tallest cli£fs ; he waded through rapid streaoss ', he 
explored the beds of the muddiest rivers ; he sought the de^Mst 
recesses.. He frequently wandered for whole weeks from borne, 
and often ventured out to sea fur several days together, enticely 
alone, in the smallest skiffs of the fishermen. No inclemency of 
weather ; no vicissitudes of '' storms and sunshine," ever pr^ 
vented his fatiguing pursuits ; the discovery of a new insect am- 
ply repaid the most painful exertions. Several papers in the 
** Weekly Entertainer,'* a little work which accompanies one of 
the most popular of the western newspapers, were written by him ; 
and by these, and his collection of subjects in natural history, 
he gradually became better known, and his talents duly appreci* 
ated by the most able naturalists. Of this the following extract 
of a letter to the editor, from Dr. Leach, of the British Museam« 
bears ample and honourable testimony. 

'' In 1814, Mr. Montagu and myself, together vrith Mr. C. 
Prideaux, vi^ted Mr. Cranch, for the purpose of seeing his Mu- 
seum. We were all astonished at the magnitude of his collec- 
tion of shells, Crustacea, insects, birds, &c. collected entirely 
by himself, and still more so with the accuracy of their claasifi* 
cation and with the remarks made by this self-educated and sea- 
lous individual. He conversed on all subjects connected with 
natural history, with modesty, but at the same time, with that 
confidence which is the result of knowledge. Quite delighted with 
having made his acquaintance, I left him with a resolution to 
cultivate a correspondence with him on the subject of our fii- 
Yonrite pursuit. On the following morning, I received a note 
from him, offering me any specimens that might be wanting asid 
that he could supply, to my collection. 

^< Soon after this meeting, I was appomted to the British 
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Moseom, when Mr.Cranch applied to me to endeavour to obtain 
for him some situation in that institution, which would enable 
him to cultivate the study of natural history on a more extended 
scale ; but as no vacancy existed, and as I found his demands 
fiof employment come within the limits of ray pocket, I proposed 
that he should undertake to investigate the coasts of Devon and 
Cornwall for marine productions ; and eventually to make a tour 
of Great Britain, with the same view ; at the same time 1 pro- 
mised to recommend him to the first situation that might occur, 
to enable him to obtain the object of his ambition. 

** Oi» receiving my letter he immediately discharged his jour- 
neymen, and converted his manufactory of boots and shoes into 
apartments for the reception and preservation of such objects 
of natural history as his daily exertions might procure. He 
kept up a continual communication with the fishermen of Ply** 
mouth, and constantly received from them baskets fiUed with 
the rubbish they dregged from the bottom of the sea ; and this 
he examined with diligence and attention, preserving all the 
new objects that he discovered, and making descriptions of them. 
He visited occasionally, the Brixham, Plymouth, and Falmouth 
fishermen, and made excursions with them. He very often left 
Kingsbridge in an open boat, and remained absent for a long 
time together, during which, he dregged when the tide was fall, 
and examined the shores wh^n it was out. At night he slept in his 
boat, which he drew on shore ; and when the weather was too 
stormy for marine excursions, he would leave his boat and pro- 
ceed to examine the country and woods for insects, birds, &c. 
The remarks with which he accompanied the infinity of new ob- 
jects which he discovered, are invaluable ; many of them have 
been and the rest shall be hereafter made public.'' 

In thb way was Mr. Cranch employed for the collection of 
natural history in the British Museum, at the time when the ex- 
pedition to the Congo was planned : for such an expedition, a 
person of this description was invaluable, and Dr. Leach recom« 
mended him to Sir Joseph Banks, as one in every wny fitted for 
the iindertaking. On his part, an appointment so suited to his 
pursuits and so flattering to his hopes, was the height of his 

1% 
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ambition, aiMl hd at ODce accepted it, though not without tome 
painful struggles to his feelings. It seems he had a sort of pre- 
sentiment that he should never return, and that the expectation 
of such an event became weaker and weaker, as his country 
fsded from his view. His conduct, however, during the voyage 
but, does not appear to have been influenced by this feeling ; 
nor were his exertions at all relaxed by an occasional low* 
ness of spirits, which was, perhaps, partly constitutional, and 
owing partly to the gloomy view taken of Christianity by that 
sect denominated Methodists, of which, it seems, he was a mem- 
ber. He b represented, however, by his friends, as a sincere 
Christian, an afiectionate parent, aitd a kind friend. 

Mr.Cranch was taken ill on the 23rd of August, on the march 
between the banza or town of Cooloo and the banxa Inga, and 
was carried back on the shoulders of the natives to Cooloo^ and 
firom thence in a hammock to the place of embarkation below 
the rapids ; but it was the tenth day before he reached the ship 
in a canoe. The symptoms, by the surgeon's report, wer« an 
extreme languor and general exhaustion ; a restlessness and anx- 
iety, approaching at times to delirium, but he had no pain, ex* 
cept an uneasy sensation throughout the abdomen ; the coun- 
tenance became of a dirty yellow colour, the pulse was 108<», and 
very small. The next day he was much worse, and on the third day 
the whole body became yellow: the countenance assumed a deadly 
aspect, the pulse at the wrist imperceptible, and in the evening 
he expired, '' after uttering,*^ says Mr. Fitxmaurice, << a devout 
prayer for the welfare of his family, and with the name of his 
wife quivering on his lips. He was of that order of dissenters," 
he adds, *' who are called Methodists, and if I may judge from 
external appearances, he was an affectionate husband and fkther, 
^ a sincere friend, a pious, honest, and good man/' He died in 
the 31st year of his age, and was buried at Embomma by per- 
mission of the King in his own burial ground, where he was laid 
with military honours by the side of his fellow-traveller, Mr. 
Tudor, who had been interred with the like ceremony, a few 
days before. 
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Art. XVI. Mkctllanca. 

I. MxCHAiriCAL SCIBNCE. 

§ 1. AsTXONOMT, Optics, Pnbumatics* &c. 
1. New Comet. 

A new comet was discovered at Marseilles on the night of 
tlie 126th of December last, bj M. Pons, in the constellation of 
the Swan, near the northern wing. It had a nebulous appear- 
ance. Its light was extremely feeble and its figure indetermi- 
nate* It had neither nucleus nor tail. It was seen again on 
the 29th of the same month, in the evening, but only for a few 
minutes, in consequence of clouds. Its situation was then 
about two degrees south of its first observed position. Its 
light was more bright, and its apparent size increased. A 
small nucleus could then also be distinguished. 

It was seen again on the morning of February 14th, and was 
still in the constellation of the Swan, but farther south. 

The same comet has been observed at Augsbourg on the 
Sod of this month. It was found near the star i oi the fourth 
magnitude, on the outside of the wing of the Swan, and above 
the constellation of the Fox. It is considerably enlarged, and 
its nucleus is now very distinct. 

% New Obicrvatory at Cambridge, 

It is proposed to build an observatory within the precincts oji 
Cambridge University, the expense of which is estimated at 
aboat U),000/. A grace will be proposed to the Senate for a 
ikmation of SyOOOL from the University chest, and a subscrip- 
tion opened ftir raising the remainder of the sum. Applica* 
tnn is to be made to Government to appoint an observer and 
an assistant, with adequate salaries. 

3. Suppoeed Transit of a Comet. 

Mr. Capel Loft, in a Letter to the Editor of tha Monthly 
Magaaine, describes a body passing over the sun's disc, which 
he supposes may have been a comet. 

«* I saw it about 11 A«M. (on the 6th of Jan.) with my own 
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reflector, with a power of about 80; with an excellent Caasc- 
grain reflector made by Crickmore of this town, with about 360; 
and with a reflector of Mr. Acton's, with about 170. 

*' It appeared, when I first saw it, somewhat about one third 
from the eastern limb ; subelliptic, small, uniformly c^que. 

" About 2 J hours F. M. it appeared to Mr. Acton considerably 
advanced, and a little west of the 8un*s centre, and I think it 
appeared then 6 or 8 seconds in diameter. 1 had been able to 
see no spot on the 4th, nor again on the 8th ; and even on the 
6ih Mr. Crickmore could not see it a little before sunset, 
though the telescope already mentioned gave him every ad- 
vantage. 

** Its apparent path while visible seemed to make a small angle , 
with the sun*8 equator. Its state of motion seemed inconsis- 
tent with that of the solar rotation, and both in figure, density, 
and regularity of path, it seemed utterly unlike floating scoria. 
In short, its progress over the sun's disc seems to have exceeded 
that of Venus in transit. 

There are two instances, if not three, of comets seen in 
transit, and this phenomenon seems to have been one. I wish 
it may have been seen elsewhere.*' 

Ipswichi Jan, 10. 

4. ^eto Photometer. 

Mr. Homer of Zurich has invented a photometer which, for 
its simplicity of construction and facility of use, deserves to be 
made known. An account of it has been published in the 
Bibliothbque Universelle, from which this extract 'u aiade. It 
consists of a pasteboard tube an inch and half in diamefer« suad 
four inches long. A flat ring of much larger diameter sur- 
rounds it a short distance from one end, and an o|>ening is 
made in the ring, by which slides can be made to traverse 
through and across the tube. The opposite end of the tube is 
cut into a form which will fit t-ound the eye and exi hide ex- 
traneous light when the instrument is used, and within it is a 
convex lens of two inches focus, which renders thiMliaphragms 
that are passed through the ring perfectly distirut. 

The scale of the instrument is constructed on the same 
principle with that described by M. Lampaditis> andconsStts of 
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anumber of similar diaphanous discs, which are added together 
at the outer end of the tube until they intercept all light, and 
the number necessary for this purpose indicates the intensity* 
The units or degrees of M. Homer's scale are discs of rcry 
fine, thin China paper, covered with oil varnish on each sur- 
fiice. A thin plate of metal, wood, or other substance, capable 
of being passed through the orifiee in the ring is perforated 
with 10 round holes, the first of these is left open, and the 
others are covered by the discs of paper from 1 to 9 progres- 
sively, each being properly nrnmbered. These supply the 
units in observation, and the tens are made by putting toge- 
gether 10, 20, or SO discs, pressing them close and connecting 
them into one mass by an edge of very fine paper pasted on. 

In using the instrument, the eye being applied to its proper 
end, the other is directed towards the Hght to be measured, and 
then one or more bundles of the tens are introduced, acccord- 
ing as the light is more or less brillianti at the object end of the 
tube, and pressed together by a small ring or short tube intro- 
duced after them ; then, by passing the slider with the units 
across the tube till the light is entirely excluded, the number 
of discs necessary is ascertained, and the light estimated 
accordingly. 

To make the instrument more sensible, it is proposed that 
am object glass of some inches focus be fixed at the outer end 
of the iniBtrument. 

The fixed point of the photometer has been made after M. 
Lampadius,the light of phosphorus when burning in oxygen gas, 
and if any alteration occur in the state of the discs, it is recti- 
fied by comparison with this point. 

The following are some observations made with this instru- 
ment : 

Dght of the sun at an elevation of SO®, sky 1 

perfectly clear - • - - J 6 • 

Ditto, sky white - - . . 70 

light of a blue sky at an elevation of 45* &6 

zenith . - - - 49 

Light of a cloudy sky - - - 53 
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Light of a full moon - - - 34 degrees. 

■ moon 5 days old - - 20 
> ■ from snow enlightened by the sun - 57 

■ ■ from snow in the shade - 47 

starry sky, (14 March. 1817) - 7 

sky clear of stars, (14 March, 1817) 4.5 

— — planet Venus at an elevation of 30° |^ g 

(5 April, 181 :) - - - i 

constellation of Orion, (14 March, 1817) 7 

— — of a common candle 2 feet distant . 48 

5. New Barometer. 
A new barometer has lately been invented by Mr. Adic of 
Dumfries. Jt is described as being more portable than the 
common barometer, and less liable to accident. The moveable 
cokinin is oil enclosing in a tube a portion of nitrogen, which 
changes its bulk according to the density of the atmosphere. 
This is something like the common air thermometer. 

6. New Musical IrutrumenU 

M. Marstrand of Copenhagen, celebrated for his mechanical 
inventions, is said to have invented a new musical instrument 
called the Harpinella. It is in the form of a lyre, is smaller than 
the common guitar, and yet equal in tone to the harp. By 
a veiy simple piece of mechanbm, the semitones are made 
with the same focility and precision as on the pedal harp. 

7. M, de Lalande's Medal. 

The gold medal founded by the late M. de Lalande has been 
awarded by the Institute and Royal Academy of Sciences at 
Paris, to Mr. Pond the Astronomer Royal, at Greenwich, for 
his interesting and important researches on the annual paral- ■ 
lax of the fixed stars. 



§ 2. Architecture, Navigation, the Arts, &c. 
1. Plymouth Breakwater, 
The breakwater at Plymouth has withstood the late gales 
in an almost unexpected manner; the only thing, which gave 
way was a crane, that could be replaced in a few hours. 

At the commencement of the winter a few large stones 
were placed by themselves on the top or finished part of the 
breakwater, to ascertain how far they would withstand the 
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winter gales, they stood all but that which occurred thebegin- 
ing of this month; it moved them, and they were found lying 
on the north slope. There were three of them, one of nine 
tons ai)d the other two of Qve tons each ; they are to be re- 
placed for further trial. 

2. Moveable Axletree, 
lir. Ackermann of the Strand has lately introduced a con- 
nderable alteration into the axletree of carriages. The im* 
provement, it is said, wiU allow the carriage to be built 18 
inches shorter ; the body to be hung lower, and the fore wheels 
to be made larger. The vehicle will turn in much less space 
than carriages of the common construction, and is more 
difficult to overset. Several coachmakera are constructing 
carriages upon this new plan. 

3. New Harpoon. 

A new harpoon has been invented by Mr. Robert Garbutt, 
of Kingston upon Hull, for the Greeland fishery ; calculated to 
secure the whale in the event of the shank of the instrument 
l»eaking. The improvement consists in placing a kind of 
preventer nmde fEist to the eye of the foregager, which passing 
along the shank of the harpoon, is attached to the thick part 
of it in such a manner as neither to lessen its strength nor im- 
pede its entrance when the fish is struck. 

4. Harpoon Guns, 

Some of the Leith whale ships are furnished with harpoon 
guns for this year's service. The gun is mounted on the bow 
of the boat, and the harpoon with the luie attached is fired out 
of it, and will strike at the point blank distance of ^0 or SO 
&thoms ; by which means a fish may be struck when there is 
no chance of reaching it by throwing the dart with the hand. 
They have been used by the Hull vessels for several years. 

5. Nautical Instrument • 
Among other ingenious inventions submitted to the Board 
of Longitude, one countenanced by the Board and recommended 
to the Lords of the Admiratly for immediate trial, is likely to 
Jbdlitate the object intended in exploring the polar regions. 
The merit of this invention is, that it works horizontally and 
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vertically, aaramiiig the magnetic meridian bjr its own action. 
The inventor is Mr. Lockwood of the navj. 

6. Mackme to Sweep Chimmei. 
Mr. C. Carr, of Pkddington» has constructed a machine to 
8weq> chimnies, which appears to possess great advantages. It 
is complete of itself, requiring no chain, pulley, or other ap- 
pendage in the chimney, and will sweq> very dean as well in 
horisootal as perpendicular flues. If the flue be angular, 
having one or more beads, the person who uses it can aacer* 
tain the diftction in which the angle goes ofl^ and can turn 
the head of the instrument the proper way. There is a 
means also of ascertaining when the head of the instrument 
has reached the top of the chimney, so that no danger of 
thrusting oflf the iron smoke cowls is incurred. It woriLS in a 
very cleanly manner entirely from below, and can casfly be 
made fire proof when necessary. 

7» Preventum of the Dry Rot. 
Mr. John Shilliber, of Walkhampton near Plymouth, pro* 
poses to prevent the dry rot in timber, by cutting it down 
when all vegetation has entirely ceased, at at Christmas, instead 
of felling it immediately after the tree has recommenced its 
growing. In the last case it is said the pores are open and 
extended, the wood soft, the bark separates with ease, and when 
the juices of the tree have dried up, the pores renminingopen, 
aUow the wood to become infected with the disease. In the 
fbrmer the pores are considered as naturaUy closed, the sap 
and other easily changing fluids have descended into the root, 
or formed more solid matter, the bark adheres very closely 
and filrmly to the wood, and the wood is much harder and 
more impenetrable, and is not affected by the dry rot. These 
conclusions have been drawn from a comparison of timber 
felled at difierent periods, 

II. Chemical Scibmce. 

$ I. Chemistry. 
1 . JlkaUfrom Fotatoe Stalin 
The attention of the people of Ireland has been called to the 
extraction of potash from potatoe stalks. Processes fer that 
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purpose hare been commenced, and thej promke to produce 
in that part of the British dominions a most important article 
of trade. It is calcoiated that 350,000 acres of land are an* 
nnally cultivated with potatoes ; these would produce 4(S.875 
tona of potash, whieh, at £iO. per ton, would amoimtto 
£937-500. per annum. 

d. TungstkJdd. 

M. Cherreul has observed, that by heating the tungstate of 
ammonia with tincture of turnsole, the acid properties of the 
tungstic combination are rendered evident by the change of 
ofdour. 

3. Copper dissolved U Hfdrogem. 

Hydrogen gas (says M. Lampadius) dissolves copper when 
it is passed over this metal in fine powder at a white heat» 
The gas then bums with a green flame, and forms, during its 
eombustion, an oxide of copper. 

4. Bamberg's Pyrophorus. 

Uomberg*s pyrophorus is said to be more certain in its pre- 
paration, when ^ of sulphate of soda is added to the mixed 
alum and flour. 

5. Test for Sugar. 

It has been proposed by M. Doberenier, to test sugar in 
solution, in small quantities, by adding to a portion of the 
liquid, a few grains of yeast, and placing it in a vessel closed 
by mercury. A fermentation takes places, and the bulk of 
gaa liberated indicates the quantity of sugar. 

6. Temperature oh and beneath the Surface of the Earth. 

The mean temperature of Paris, deduced from many years 
observation, is 10^ 6^ (^ the centigrade scale, =: 51® Fahren- 
heit. Thetemperatureof thecavesbeneaththeObservatoryhave 
been for a long time 1 1® 71^ = 54o Fahrenheit. What is the 
cause of this difference of more than 1* between two results^ = 
3® Fahrenheit, which, according to theory, should correspond ? 
7. l/raiittiiit. 

It has been ascertained by M. Chevreul that the peroxide of 
uranium is soluble in the alkaline sub-carbonates, and forms, 
with that of potash, a regularly crystalliaed salt. No carbomc 
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acid is diseagiged. The solution is of a fine yellow colour, 
similar to that of the chromate of potash. 

8. CAromk Oxide and Acid. 

Chromic oxide heated with alkali becomes chromic acid, and 
diromic acid heated with aa acid becomes chromic oxide; 
the oxide iu solution is green, and the acid yellow, and the 
change of state and colour may be produced successively at 
pleasure. 

9. Cocoa Nut OU. 

Cocoa nut oil is perhaps the most volatile of what are called 
the fixed oils ; when heated, it distils over with scarcely any 
decomposition, and the part distilled, when washed, is similar 
to the original oil. 

10. Wire Gauxe Safety Lamp. 

To shew how fitr the security afibrded by means of wire 
gauze might be applied to the procuring light in the minei, 
Sir H. Davy has lately made an Argand*s lamp safe by means 
of it. It required no glass, the cylinder of gauze supplying 
its place. It, as was expected, answered perfectly. 
11. Snake Stones. 

Dr. Davy has lately analysed the snake stones of India. He 
found them to be of three kinds ; one was merely calcined 
bone ; another carbonate of lime, coloured by a vegetable sub- 
stance ; and the third a bezoar stone. The idea entertained 
by the natives, of their power over the bite of poisonous 
snakes, is entirely unfounded. 

12. Strength of Ale. 

Ale brewed by Sir Joseph Banks, being analysed at his 
desire by Mr. Brande, gave the following proportion of alcohol. 

1. Malt to the hogshead 8 strike.* Hops to the hogshead 
8 lbs. Brewed lith January, 18 1(S— contained S^.85 percent, 
of alcohol. 

d. Malt to the hogshead 10 strike. Hops to the hogshead 
11 lbs. Brewed 27th February, 1815 — contained 10.84 per 
cent, of alcohol. 



* By tUrike is meant a boibel measure of malt, not heaped up 
but iiruck off ion, level with the rim. 
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IS. Change of Colour by Acids, 
The eftcts of muriatic acid gas and atnmoniacal gas upon 
tunneric paper, are so similar, that it is difficult to distinguish 
the two by this test alone. The acid reddens it almost as 
much as the aikaH. Phosphoric, nitric, muriatic, and par- 
ticularly sulphuric acid, also redden tunneric paper ; but in 
all these cases, water, even in small quantities, immediately 
restores the original colour. 

14. Yellow Dye. 
A chemist of Copenhagen is said to hare discoTered a bril- 
liant yellow matter for dying, in potatoe tops. 'The mode of 
obtaining it, is by cutting the top when in flower, and bruising 
and pressing it to extract the juice. Linen or woollen soaked 
in this liquor during 48 hours, takes a fine solid and perma- 
nent yeilo\# dye. If the cloth be afterwards plunged in a blue 
dye, it then acquires a beautiful permanent green colour. 
15. Analysis of Sweet Almonds. 
M. Boullay has given an analysis of sweet almonds as 
follows. — 

Oil, - - 54 

Albumen, - S4 

Sugar (fluid) . 6 

Fibre, - - 4 

Gum, - - 3 

Pellicles, - 5 

Water, - - 3.5 

Acetic acid and loss, 5 

100 

16. Cholesteric Acid. 

MM. Pelletier and Caventon have obtained a new acid from 
cholesterine or the pearly substance of human biliary calcuH 
discovered by PouUetier-de-Laselle, and named by Chevreul. 
Cholesterine is to be heated with its weight of strong nitric 
acid until it ceases to give ofi^ nitrous gas. A yellow substance 
separates on cooling, scarcely soluble in water, and which, 
when well washed, is pure cholesteric acid. 

it is sc^uble in alcohol, and may be crystallized by evapora^ 
tion. It is decomposed by a heat above that of boiUng water. 
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and gives products containing oxygen, hydrogeD, and charcoal 
as their elements. It combines with bases, and forms saMs. 
Those of potash, soda, and ammonia, are very soluble : the 
rest are nearly insoluble. 

17* MetolUc Mdngmete. 
The properties of metallic manganese, redoeed by M. FisdHT . 
of Scbaffbuae, are described in the Bibliotb^ue UniTeraelle u 
fbllows :— The fracture is neither conchoidal ncnr crystallised, 
but irregular, and very similar to that of the sulphuret of iron, 
commonly called marcasite. The metal is of a white colour* 
It is harder than tempered steel, and cuts glass almost as well 
as the diamond. It is capable of scratching rode crystal. It 
takes a very fine polish, but the permanency is doubtfiiL. in 
consequence of iU affinity for oxygen. Placed in water for S4 
houn^ it becomes covered with a brown oxide. It acts sensibly 
on the magnetic needle, perhaps in consequence of a little 
iron. The specific gravity is 7A67» 

18. AndU/M ofBUter Almonds, 

M. Vdgel, in his experiments on and analysis of bitter 
almonds, gives the following proportions of the substances in 
100 parts. 

Peelings, - - - 8.5 

Fixed oil, - - - 28. 

Albumen, - - 30. 

Sugar, - • - 6.5 

Gum, - - - S. 

Parenchyma vegetable, - - 5. 

Essential oil and prussic acid. 
The essential oil appears to be a very singular substaace. 
It is best obtained by distilling almond water with barytes, to 
separate the prussic acid. In close vessels it is very volatile ; 
exposed to the air, it becomes solid, crystalline, inodorous, and 
of considerable fixity. The crystals are a compound of it with 
oxygen, for oxygen is absorbed during their formation, and if 
they are dissolved in hydro-sulphuret of ammonia, they are 
again decomposed* and the original odour and oil is produced. 
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19. Fenom of the Common Toad. 

M. PeHetier has given the following account of the venoin 
oi tbe common toad. 

The fluid which in the common tx>ad is contained in the 
Tesides which cover the skin is of a yeUow colour, and an oily 
coDidBtence. Exposed to the air, it soon becomes concrete, and 
if it be received upon a plate of glass it can be raised in the 
foim of solid transparent scales after a few seconds. The 
veaam of the toad, whether in the solid or the liquid form, is 
extremely bitter, acrid, and even caustic, it reddens strongly 
the tincture of litmus, and forms an emulsion with water. Cold 
alcohol scarcely acts upon it, but when hot it attacks and 
dissolves a part, and acquires a fawn colour. The portion 
undissolved in the alcohol is perfectly white, without odour or 
taste, and resembles gelatinous membrane. 

The alcoholic scdution scarcely reddens litmus, and even loses 
that property entirely by evaporation. As the alcohol is dis« 
engaged a&t oily matter separates, which concretes on cooling, 
u insoluble in water, a little soluble in ether, but much more 
so in alcohol. Taste bitter, but neither acrid nor caustic. 
Instead of reddening litmus it restores the blue colour if it 
hsui previously been changed by an acid. These phenomena 
seem to indicate : 1st, that the acid of the venom is volatile; 
3iid, that it is partly saturated by a base to which it loosely 
adheres, and fh>m which it may be separated by other acids. 

The gelatinous matter insoluble in alcohol, dissolves in hot 
water, but not in cold. The solution on cooling becomes 
•palescent, and has a degree of consistency. The substance 
which might at first be taken for gelatine is proved by compa- 
rative'experiments to be distinct from it. It is not precipitated 
either by solution of chlorine or infusion of galls. 

It may be concluded that the venom of the toad contains 1 . 
an acid partly united to a base, and constituting about one- 
twentieth part of the whole ; 3, a bitter fatty matter ; 3, 
aa animal substance having some analogy to gelatine, but 
diffiring from it in certain points. 
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HO. Ignited Wire Lamp. 
Sir H. Davy in his researches on flame, ascertained a pecu- 
liar state of combustion at a heat below that of flame, and be 
rendered the phenomenon evident bj causing it to take place 
round a platinum wire, which became and remained ignited^ 
in consequence of the heat given out. The efiect was shewn 
to be produced either by platinum or palladium wires, in at- 
mospheres made explosive either by mixture with inflammahle 
gases or the vapour of inflammable substance, as ether at 
common temperature, or warm spirits of turpentine, alcohol, 
dtc. The experiment has lately been very ingeniously varied 
by making the heated wire volatilize the alcohol. A coil of 
platintmi wire about the -j^^ of an inch in thickness* and 
containing from 8 to (5 or 16 turns, is dropped on to the 
wick of a spirit lamp, so that part touches the wick and part 
remains supported above. On blowing out the flame of the 
lamp after it has been lighted, the wire will become iffut/edt 
and continue so as long as any spirit remains below. 

It has been ascertained that camphor may be substituted for 
the alcohol, by introducing a cylinder of it in the place of the 
wick ; the ignition is very bright and a pleasant odorous va- 
pour arises ' from it. Oil of turpentine in the lamp also 
succeeds. The wire does not remain ignited, but the eoa* 
tinuance of the ^fiect is marked by the ascent of a dense hmt 
of vapour, which rises from the wire, and diffuses an odour 
by some thought agreeable. 

By adding essential oils to the spirit or oil of turpentiDt 
below, it is probable that various aromatic. odours might be 
obtained, and the lamp would perhaps replace the fumigaiiiig 
pastiles which are used for this purpose. In some trials of 
this kind, the wire was found to become covered with a coal 
vf charcoal after some time, and then the efiect ceosea, but 
this could easily be burnt off by a spirit lamp. 
2 1 . Changes of Colour bif Heat. 
Change of colour dependant upon temperature alonei it a com-' 
mon phenomenon in chemistry. Several instances have been 
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gireii in the Annales de Chimiey by Gay Loatac. The following 
are aome others. 

Nitrous acid gas has its red colour very moch hdghtened by 
heat ; on cooling, it returns to its fir»t appearance. 

White oxide of zinc obtained by combustion becomes yellow 
when heated* but returns to white when coeled. 

Red oxide of mercury obtained by heat from the nitrate, has 
its colour increased by heat, and diminished by cooling. 

Red oxide of iron, prepared by heating the predpitate from 
green vitriol by an alkali, becomes dark brown or nearly black 
by heat, and on cooling, resumes its light red colour. Common 
red oxide also changes in the same way, but not so moch. 

Borax tinged emerald green by fusion with chromate of lead, 
becomes a fine brown when heated, and returns to its original 
green colour when cold. 

White oxide of titanium heated; becomes lemon yellow } cooU 
t6, it returns to white* 

Chloride of silver, when fused and cold, is transparent 
and colourless, if heated, it becomes brown, then deep reddbh 
brown, and almost opaque ; on cooling it retrogrades through 
tbeyariotts shades it had taken, and resumes its original ap- 
pearance. 

An infusion of red cabbage, when cold, is of a fine blue colour } 
when heated, it becomes red or rather, purplish, but on cooling, 
vesnmes its blue tint ; and these changes may be repeated con* 
tinoally. If a similar infusion be rendered slightly green by a 
little alkali, the affect of heat is sufficient to counterbalance 
the influence of the alkali and the infusion appears blue ; on cool* 
in^ the green colour which it resumes shews the alkali present* 
If a hot and a cold infusion of red cabbage be rendered similar 
in colour, by the addition of a little alkali to the former, they 
appear exactly alike by transmitted day-light, but transmitted 
fife or candle-light, makes the former appear red, and the latter 
greenish blue. A similar difference is observable in the two so- 
lutions prepared by dissolving oxide of nickel in ammonia, and by 
adding ammonia in excess to the nitrate of nidtd ; they are both 
Vol. V. K 
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of a fine blue colour by transmitted day-light| but tramirftted 
artificial light renders the latter red, though it does not aMsr 
the former. 

2^. BabyUmitm Cement, 
A substance, said to be part of the walls of a Babyloaiaiistnic- 
ture» has been analysed by M. Vauquelin, and gav« thefcUaviai 
results: 



Water 




7M 


Silex 




4SM 


Alumina « 




9M 


Oxide of iron 




15. 


Lime 




14. 


Sulphate of lii 


ne - 


5. 




98.99 




Loss 


liOl 



100.00 
It was of a dark brown colour, of a bituminous appearance, 
but so hard as to resist the hammer; part of its sur&ce was irre* 
gular, but smooth, and of a vitreous appearance ; and it is sop* 
posed to have been a cement applied in the soft state but driei 1^ 
heat. The quantity of oxide of iron is remarkable. 

23. On Chemical Nomenclature. 

The Society of Arts and Sciences at Utrecht, proposes the 
following prixe questiqn, to be decided on the 1st of Octeber, 
liUS, fixing either a gold medal worth SO ducats, or the same 
sum in cash, if preferred, for the best treatise written in either 
the Dutch, German, English, French, or Latin language, and 
sent in time^^ post paid, to the Secretary, Professor HoMrya, at 
Utrecht. 

** h the chemical nomenclature, as proposed by the famous 
Lavosier and his collaborators, and as has been afterwards adopt- 
ed, with few alterations, by almost all chemists, such as is still 
satisfai^ory with regard to its principal characteristics, or do 
the modem discoveries^ particularly those made in consequence 
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of CMmiHc dectrieity, render « thoroogh refonn of the tame 
necessary f If so^ upou what grounds is that nomenclature to 
be (banded, and in what manner is it easiest to be accorn- 
plished?^ 

^ If not, what alterations are required to be made in the pre- 
aent nomenclaCure, in order to make it accord with the present 
state of science Y' 

24. Captain Bagnold an a Table Furnace, 

, To the EdUor, 

Sir, 

Tlie peculiarity of putfitce^cone as a slow conductor of heat> 
lihough, ddubtless, known to many, has, I believe, escaped ge- 
iieial observation : I therefore 4ake the liberty of transmitting 
you an account of a fumaCe in miniature, constructed of that 
material ; and from the intensity of the heat it affords, I am in* 
duoed to think, it will form a very useful instrument, especially 
when operating on snmti quantities. 

The furnace is made in two pieces, which are ground to fit 

close on each other; the upper piece has a cylindrical perfora. 

tion entirely through it, and the lower one merely a cup coun- 

tenunk in the surface, with a lip or channel to conduct the blast 

tato it. In a furnace of this construction, from 6 and | to 7 

ioehes in height, urged by a small pair of table bellows, I have 

produced malleable copper from the native red oxide. I intend 

trfing aoroe different modifications of the experiment, the re- 

flttit of which I shall be happy to communicate. I am Sir, 

Your obedient humble Servant, 

T. M. Baom6ld. 
7, High Aoo, Knightahridgef 

l^k Marchf ISIB. 

25. Manufacture of Calomel. 
The following process for the wholesale preparation of this 
important article of the Materia Medica is confidently recom- 
mended to the chemical manufi&cturer. 

Prepare an oxy-sulphate of mercury, by boiling twenty.fi ve 
pounds of mercury with thirty-five pounds of sulphuric acid, 
to dryness. Triturate thirty-one pounds of this dry salt with 

K2 
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twenty pounds four ounces of mercury* until the globules disttp- 
pear, and then add seventeen pounds of common salt. The 
whole to be thoroughly mixedy and sublimed in earthen Teaeb. 
Between forty.six and forty-eight pounds ot pure calomel $m 
thus produced — it is to be washed and levigated in the usual way. 



§ i. M£T£0R0I00T| ELECTRICITY, MaON ETISkf, &C. 

1. Jimospherical PhenomenCf 1817* 
The following atmospherical phenomena which occurred last 
year, are collected from the volumes of the Naval Chronicle : 
lightning was observed on 14 different days, thunder on 11 , 
hail on 12, snow on 6, and there were six days in which the ba- 
rometer was stationary. There were 42 gales of wind, via. four 
from the N., two from the N. £., seventeen from the S. W., t(Ba 
from the N^ nine from the N.W. Fourteen rainbows, eight of 
which were perfect with their proper colours. Sixteen solar hal^s. 
Fifteen lunar halos. Twenty lunar coronas. One lunar iris, 
and one coloured paraselene. Eighteen small meteors, and two 
lai;ge ones half the apparent size of the moon at her greatest 
altitude. Two auroras boreales, or northern lights. 

2. Luminous Meteor. 

Dn Clarke of Cambridge has gjven an account of a huge 
luminous meteor seen ' by himself and two other persons at 2 
o'clock p. m. on Friday, February 6th. It descended verticaHy 
from the senith towards the horizon, in the northern purt of the 
hemisphere, and was very visible, though occurring in broad 
day-light, and opposed to the sun's orb, which was kt that tima 
shining with great splendour in a cloudless sky. From the fonn 
of the meteor and its rapid vertical course, a &11 of matter froa 
the atmosphere was expected. Dr. Clarke has ascribed its in- 
tense light to the heat evolved during its supposed formalHNi in 
the solid state from sotne aeriform source. 

The same meteor was m en at the same time, ai Swaffham ia 
Norfolk ; and it in remaikable, that a slight bhock of an emrtk* 
quake, accufupaiiied -with noises, was heard andisk at Cosiqgby, 
Holdemaaa^ aad other places, on the same day* 
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3. Meteor. 
A beautiftil meteor with a long train was observed at Camp- 
bciTown, near Fort St. George, at 6 o'clock on Wednesday even- 
ing, Jammry 28th. The diameter of the ball appeared t« be 
about one foot to the naked eye, and the length of the train about 
m feet. It proceeded in a course due east. 

4. Luminous Phenomenon. 

The following phenomenon was observed nearArberg, in the 
kingdom of Wirtemberg. Several long luminous rays, pro- 
bably phosphoric, issued from the earth^ upwards, and after 
shedding brilliancy around them gradually grew paler and 
became extinct. 

5. Lummout Meteor. 

On Sunday the 15th of February, at six o'clock in the even- 
iog» whilst a number of the inhabitants of the town of Agen, 
in France, were collected together to view the ascent of a 
bakxm, a luminous meteor similar to thoee called boMn 
appeared, and was observed by the whole of them. 

The sky was serene, the moon dimmed by clouds, and tlie 
wind at south-east ; a brilliant flash of lightning occurred, and 
a twisted luminous train was seen, which ascended obliquely, 
and appeared to lengthen from one end only. This phtno- 
menon disappeared, and was succeeded by a contorted long 
while cloud, extending north and south. 

In four or five seconds this doud gathered together, and 
lh(i& slowly divided into two parts, one of which remained 
noarly stationary, whilst the other moved off towards the 
north. A dull rolling sound was then heard similar to the noise 
of a carriage* The time which elapsed between the appearance 
of the lightning and the thunder, or noise, was very nearly 
two minutes and thirty seconds. 

These phenomena generally accompany the ftdi of aerolites, 
hfot none have yet been found which had fallen on the preetnt 



Thii doud appeared at an angle of sixty-fire degrees nearty, 
and was obaenred for more than a quarter of an hour, k 
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moved from east to west, as did the other clouds, but naore 
rapidly. Moniteur, Fd6. ^4th. 

6. fVater^fpimt. 

On Saturday March 7th, an immense water-apout Aa- 
soended at Stenbury near Whitwell, in the Isk of Wight. The 
weather was very stormy immediately before its fail, and for 
one half hour was in a continual terrific roar. The descent 
of the water was compared to the influx of the sea, so great 
was Its quantity, and destruction to those on the spot appeared 
inevitable. Walb were broken down, and cattle were carried 
ftway and dispersed. 

7. Increase of a Glacier. 

The glacier of Ortler in the vicinity of Chiavenha in the 
Tyrol, has, notwithstanding the late moderate winter, in- 
lavBsed. in a very extraordinary degree* A stream which 
&rmerly ran from this glacier has ceased to flow since Mi- 
chaelmas 1817* and incessant subterraneous noises and roar^ 
ings which are heard from beneath the ice are attributed to 
the collection of waters within the glacier. The glacier in the 
valley of Nandersberg has presented similar appearances, and 
great fears are entertained for the neighbouring country in 
both these places on the liberation of the confined waters on 
the approach of summer. 

8. Earthquakes <m ike Ca»$meni. 

During the storm which raged on the 83rd of February 
over Provence and the northern part of Italy, many towns 
were thrown into great disorder by repeated shocks of earth- 
quakes. At Turin two shocks were felt, and at Genoa, Sa- 
vena, Alanco, and San Remo, they were repeated at intervals 
during two days,. and at some towns saveral hou^ea were 
injured. 

At Antibes in Provence the weather was very rough ; a few 
minutes after seven in the evening of the 83rd, a tremendous 
rush of wind took place, and then sank Into a calm, a dull 
subterranean noise was heard, the sea suddenly dashed against 
the rocks, and in three seconds three osciUationa of the earth 
were felt, proceeding from south-east to north-west. The 
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wind then rose, and the atorm raged as before. At twelve 
o'dock a fresh shock was felt, and next morning near mid- 
day, another also, preceded by the same smothered rumbling 
noise. The shocks were felt throughout the whole of Provence, 
where no earthquake had been experienced for eleven years. 

9« Earthqwtkc in Enmc9. 

A alight earthquake was felt at Marseilles on the 9Sd of 
February, at seven o'clock in the evening, and on the 24th, at 
eleven o'clock in the morning. The same phenomena occurred 
also on the 19th, at Roflach Soiets and Beffort in tbe Upper 
Rhine. 

On the Mth and 26th several shocks of earthquakes were 
lehatVar. 

10. Earthquake in England. 

A slight shock of an earthquake was experieaoed at Co- 
ningby in Lincokishire on the 6th of February, which lasted 
tome seconds. A noise like the subterraneous firing of cannon 
was heard at the time, and the windows of the houses in the 
town were much shaken. At the same time a similar phe- 
nomenon was experienced at the east end of Holderness, where 
the noise strongly resembled that of horses running away with 
a waggon, and it is said that the drivers of several teams drew 
up to the road side to make way for what they supposed the 
cause of the sound. A gentleman, who with his servant and 
labourer, were in the neighbourhood of Trent^Edl, about fifty 
miles from Coningby, also heard the noise. It lasted about 
two minutes, and at first consisted of noises exactly resembling 
gun shots at equal distances of about a second, each loud and 
distinct, afterwards it fell away to a kind of grumbling, which 
graAially ceased. The noise appeared to shift in a direction . 
fhMB east towards the south. 

1 1 . Earthquake in Greenland. 

A severe shock of an earthquake was experienced at Green- 
land in the night of the S3d of last November. Hekla was 
iperfectly quiet at the time. 
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19. Extraordxnary Fall of Rain. 

On the 2l8t of October, 1817, (the day the hurricane com- 
ueDced in the West Indies) at the Island of Grenada, wllft 
the wind west, and the barometer at ^9*AO, eight inches of 
rain fell in twenty- one hours, and the rivers rose thirty Ifeel 
above their usual level. From the «Oth of October to tte 
80th of November, seventeen inches of rain fell. 

13. Magnetism applied as a Test for Iron. 

The third Number of the Annates des Mines contains a 
paper by M. Haiiy on the means of detecting iron in mineral, 
or other gubstances, by magnetism. Its presence is ascertained 
by the attraction of the substance, eitlier immetliately or after 
having licen lieated in the flame of a taper, on the magnetic 
needle, but in order to make the effect more sensible and evi- 
dent, M. Haiiy has taken advantage of the combined forces 
of the magnetism of the earth and of a bar magnet acting' 
simultaneously on the needle. 

The needle should be of excellent steel, and highly mag- 
netic, its cap should be made of agate or rock crystal, and the 
point on which it moves very fine. If such a neeedle be left to 
itself it will stand parallel to the magnetic meridian, in conse- 
quence of the forces exerted on it by the magnetic (mles of the 
earth, and if from any cause the needle is deflected fnim this 
line, the force exerted upon it to bring it back to its first po< 
aition will be as the sine of the angle which the needle makes 
with the magnetic meridian. The power, therefore, which 
tends to return the needle to its first position, increases until it 
has passed through a quarter of a circle, and then decreases 
again, but the increase is in a decreasing ratio, and the de« 
crease in an increasing ratio ; and supposing the needle to be 
moved through 90° by nine successive additk>us of force, it 
would require the greatest addition, to move it from to 10% 
and the least to move it from 80 to 90*; and then if the power 
which moved it from 80 to 90** carry it over that point, it 
would be more than sufficient to make it traverse the next 
quadrant, because the forces exerted by the earth's magnetifDi 
contmually decrease. 
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In order to take advantage of this drcttmstance, let the 
Jieedle be influenced only by the earth's roagneti«m, it will 
stand parallel to the magnetic meridian ; then if the sautfi 
pole of a bar magnet be approached towards the similar pole 
of the needle» the bar being in a line with the needle, a repul- 
tkm will take plaice, and the needle will deviate until the 
repelling power of the bar and the attractive force of the 
earth oh it, are equal to each other. This may have set the 
neefUe at an angle of 30^ with its meridian ; then by approu- 
mating the bar, the effect belonging to it will be increased, 
^d the direction of the needle will become more oblique. By 
Boosting the bar in this way, the needle may be placed and 
retained in a position very nearly at right angles with its first 
direction ; and then as the power of the earth on the needle 
increases but very little from the 80* or 85^ to 90^, and after- 
wards diminishes, a small force will make it pass the 90% 
and once beyond that point it will continue to move until its 
position is completely reversed. 

The time of applying a mineral or other substances sup- 
posed to contain iron to the needle, is then when it is nearly 
at right angles with the magnetic meridian ; because an efiect 
will be produced there by a force many times smaller than 
that necessary to produce a similar effect on a needle unin- 
fluenced, except by the earth's magnetism. 

M. Haiiy found that in this way effects were produced on 
the needle by bodies that in common circumstances appeared 
to have no action, as haematite, the carbonate, phosphate, 
chromate, and arseniate of iron, ferriferoiis carbonate of lime, 
garnet, peridot, &c.; and he observes that this extension of 
character by means of double magnetism may be usefully em- 
ployed, in the description of ferriferous minerals. As the 
garnet and peridot are the only gems of their own colour 
that have been observed to affect the needle, this character 
may be combined with their physical properties to distinguish 
them, and other stones, when cut into arbitary forms by the 
lapidary. 
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14. Morrichmi*s Experiment in Magnetism. 
Mr. Playfeir appears to hare made with success wUlst at 
Rome, the doubtful experiment of Dr. Morrichini on the com- 
munication of magnetism to a steel needle by the violet rays 
of the solar beam. The arrangement of the apparatus was in 
the old form, and the time required to produce the eflbct was 
55 minutes. 

III. Natueal Histo&t. 

f 1. BoTAMT. 

1. Native Country of the Potatoe. 
Don Jose Favon» the celebrated author c^ the Florm Fieru- 
Tiana, who resided many years in South America, says, '*The 
Solauum tuberonun grows wild in the environs of lima, in 
Peru, and 14 leagues from Lima, on the coast. I hare also 
found it wild in the kingdom of Chili.*' The Indians cultivate 
it in great abundance in Peru and Chili, and call it Papas. 
It is said also to have been found in the forests near Santa 1% 
deBagoti. 

2. Jlder Tree. 

The Earl of Carlisle has an alder tree now growing on his 
estate in Cumberl^ind, which, about three feet above the 
ground, is more than nine feet in circumference. His Lord- 
ship has also in Geltsdale Forest, three distinct species of trete 
growing out cf one common solid trunk. A common ash, a 
mountain ash, and an alder. 



§ 2. Mineralogy, Gbologt, &c. 
1^ Pargasite^ a new Mineral, 
A new jonineraU called Pargasite has been sent to this < 
try from Finland. It was found some years ago at the viQage 
of Ersby, near Abo. 

It is of a green colour; is translucent and transpax«at. Its 
crystals are of various sizes, from an inch downwards. Its 
form is an octohedron, with a rhomboidal base. It has three 
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deamg^. It k harder than fluor spar, but is scratched by 
quaiU. It aUo scratches glass. SpeclEc gavity 3.11. It 
Bidts bcfoip the blow pipe iato a mass of a pearly wluta 
lustre. 

Hie ioUowiog are given as the proportions of its consti« 
tnentst 

Silex, . . 42.01 

Magnesia, • - 18.37 

Lime, - - 14.28 

Alumina, - 14.08 

Oxide of irony - 3.52 

>■ manganese, - 1.02 

Oxide of a metal not investigated, 33 
Fluoric acid and water, - 3.9 
Less, . - 2.59 



100. 



2. Lutmment to distinguish Minerals, 
Vr^ Brewster has lately constructed an instrument for dis- 
tingiushing the precious stones from each other, and fh>m 
artificial imitations of them, even when they are set in such a 
nianner that no light can be transmitted through any of their 
lurfiBUies. The same instrument may be employed to distin- 
guish all minerals that have a small portion of their sur&ce 
polished eit her naturally or artificially. The application of the 
instrument is so simple, that any person, however ignorant, is 
capable of using it. 

3. Silicated Hj/drate of Jlumine. 

A. combination of alumine, silex, and water has been found 
native by M. Leli^vre, and lately analysed. It was discovered 
IB 1786, in the gallery of a lead mine, on the bank of the river 
Ou, in the Pyr6n^s. It is opaque and white, but sometimes 
slightly yellow or green. In its natural situation it was soft, 
and perpetually moistened by a small stream of water. When 
dry, the fracture was resinous. It barely scratched carbonate 
of lime, adhered to the tongue, and put into water absorbed 
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about i of its weight. Heated, it became friable and light, 

and lost 40 per cent* It was Infusible before the blow pipe. 

When acted on by adds, it assumed a gelatinous appeaiance. 

An analysb by M. Berthier gave, 

Alumine, - - 44.5 

Silex in combination, 15 

Water, - • 40.5 



100 



It has been named Silicated Hydrate of Alumine (alumine 
hydrat^e siliciftre). 

4. Natwe Copper. 

An enormous mass of native copper has been found in North 
America by M. Francis le Baron, of the United Sates. It was 
discovered in the bed of the river Onatanagan, and measures 12 
feet rotund at one end, and 14 foet at the other. It is supposed 
to have been detached from some distant source, and brought by 
the force of the waters to its present situation* The pieces 
that have been taken from it appear to be very pure ; they are 
extremely ductile, malleable, and capable of being highly 
polisbed. 

5. FcmU Bane of a Whale. 

Part of the jaw bone of a vrhale was dug up a short time 
since, in Roydon gravel pit, near Diss. It measured 90 inches 
in girth, but was not above nine inches long. The ouuide was 
penetrated by lapideous matter, but the inside was similar in 
every thing to recent bone, except in the colour, which had been 
given it by the stratum in which it lay. Its present form and 
appearance are attributed to the attrition it is supposed to have 
suffered at former times. The ends are so worn that they 
seem rather artificial than natural. 

6. Remavu of a Mammoth, 

A fisherman of Fhilipsbourg, on the Rhine, lately drew up 
in his net the foot and the omopUUe of a mammoth. These 
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curious renmiiii were sent to the King of Baden's Cabinet of 
Natural History at Carlsmhe. 



( 3. HSDICIBTE, &c. 

1. Bile of the Adder. 
Dr. Leslie* in a communication to the Medical Journal, 
describes a case in which- ammonia was successful in prevent* 
ing the effects of the bite of an adder. Travelling in the 
North of England, he stopped to give assistance to a poor man 
who, having laid down on the grass to sleep, had been bitten. 
From experience of the beneficial effects of ammonia in India, 
in cases of the bites of different snakes. Dr. Leslie procured 
some spirits of hartshorn, and gave about a drachm of it, mix- 
ed with about half an ounce of gin, and a little water. The 
effect was very sudden. In ten or fifteen minutes the patient's 
ejes becaqae more bright, his pulse fuller and stronger, and 
his countenance altogether more cheerful ; and by the r^>eti- 
tion of the same dose as above stated, in about the space of an 
hour and a half, he appeared perfectly recovered. Another 
dose was left to be taken at ten o'clock at night, and in the 
morning he said he was ^uite well, except a little numbness 
and weakness in the arm ; the third day after he returned to 
his work. 

[8. Cure for the HydrophoUam 

Dr. W. Rittmeister, of Powlowsk, Finland, has collected 
together a number of striking cases, and also several authori- 
ties, by which he endeavours to prove that blood when drank is 
a reoBiedy for the hydrophobia, even when the symptoms have 
beooBie very marked. When a man or an animal has been 
bitten by a rabid dog, wolf, or other creature, it is the custom 
in those parts to kill the diseased animal and give its blood to 
drink to those that have been bitten ; they remain in health, 
and the wounds are treated in the common way. 

^t is further said, in a letter from Dr. Stockman, in White 
KulBia, to Dr. Rittmeister, that the blood of the person or 
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mdaul bitten ii sufficient to prerent the e£fect of the poison ; 
the little finger of the left hand is opened bj a needle tir laaoet, 
and a small quantity of blood being received is drank, some- 
times being prenously mixed with other things. The country 
people in Dr. Stockman*s neighbourhood, when a dog of theirs 
is bitten by a rabid animal, cut his tail'to make it bleed, snd 
the dog by licking it saves himself from death. 

The paper of Dr. Rittmeister is published in the 9od Nnm* 
her of the Hamburgh Medical Repository. 

3. Rusnan Remedy for Hydrophobia, 

** Take a good sized root of Alisma plantago and twb or 
three small ones, pound or reduce them all into a very fine 
powder, which spread on a piece of buttered bread and give to 
the patient. Two doses, or three at most, are sufficient to era- 
dicate the virulency of the poison, let it be ever so violent, eyen 
if the patient be already in the worst state^ so as to be afraid of 
water. The efficacy of this root cures also animals bitten by 
mad dogs, and even mad dogs themselves. During the last 
85 years this remedy has not once failed, but has uniformly 
been a sure means of successfully restoring every person to 
their former health without any had consequences afterwards^ 
even those who from the violence 1)f the poison rushed upon 
people and bit them ; which ^ts are particularly ascertained 
in the government of Tsola. 

The plant may be gathered during the whole of the summer, 
but it operates more efficaciously if g^athered at the latter end 
of August, the roots of it being taken up and washed dean 
from mud or other earthy matter, must be dried.** (TnBlt- 
latedfrom the Rusitan, as communicated in a letter to Sir Walter 
Farquhar,) 
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Gbvbkal Litbratvbb, awd Miscbllavboui Commuvi- 

CATIOV8* 

!• Jndtnt ManuBoripii, 

A NeftpoUttti AbM, Jandli» has disooT^red in the Royal 
librarj at Naplea^ a mairaser^t of Dracontiuf, a poet of the 
Sth teatoTf. It containt ten small poems hitherto uoknown, 
upoQ mythological subjects. 

2* Jndent Tomb. 
In dearing the site for the erection of a new church at ' 
Dunfermline^ a tomb has been discovered, which is supposed to 
be that of Robert Bruce, King of Scotland. A trough of 
polished stone contains the skeleton. The body, which is six 
feet two inches in length, appears to have been wrapped in 
fbat damask interwoven with gdd, of which some firagmenta 
remain. 

3. Ancient Subterranean Apartments. 

About the middle of February, some men in the employment 
oCSir W. Hicks Bart., while digging up the roots of an old ash 
tree» which they were employed to fdl, at Cooper's hill, about 
§amr mUes from Gloucester, came to a large stone that excited 
their curiosity. On removing it, they discovered a flight of 
steps leading to an apartment, in the centre of which was a 
dstem about a yard square ; in clearing the room, the skulls 
^ a buflUo and a bi:dlock, with horns complete, and the re- 
mains of a file place, with a quantity of wood ashes were like- 
wise found. A fortnight afterwards, four more apartments 
were discovered, in one of which is a very curious tesselated 
pavement (the tessera are cubes of about half an inch), also 
the remains of several urns and figured tiles of Roman pot- 
tery* The walls of one of the apartments, and ako the pas- 
sages, are painted in fresco, with alternate stripes of purpH 
yeUow, and scarlet, all of which are beautifully shaded and 
curiously ornamented with scrolls and a border. These inter- 
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eating remains of antiquity have prokiably existed far iqywardi 
of 17 centuries* 

4. Site of the Temple of Concord at Rome. 
The site of the ancient Temple of Concord at Rome, appeari 
at last to be fixed with a considerable degree of probability. 
The Abbe Carlufea, in the Diario Romano, supposes it to liarer 
existed in the middle of the place which is before tlie Tebople 
of Jupiter Tonnant, i. e. between the Arch of Septimus Severus 
and the Capitol. His proofs are besides the occurrence of 
many sculptured remains, various inscriptions which have been 
found on the spot relating to the temple ; and he still Barther 
supports his opinion, by shewing its accordance with the de- 
scriptions given of that temple by antient writers. 

5. Ancient Model of Measures. 

A model has been discovered at Pompeii, which served to 6x 
tlie measures both for solids and fluids. It consists of larger and 
smaller cylniders, with inscriptions. There is an inscription on 
the outside of the stone, which states, that it was made by order 
of the Decemvirs. M. Roroanelli has recognized the measures* 
mentioned by the Roman authors, under the names of Modinsr 
Seminiodias, Trimodius, Amphora, Congius, Hemina, Libra, 
and Quartarius. This valuable relic is deposited in the Mu- 
seum at Portjci. 

6. Jndent Coin. 

An ancient gold coin was some little time since found by a 
labourer in HoUand Park. It is in excellent preservaiiaQ, is 
considered as a British coin, and supposed to be from the niat 
of Cassibelan orCunobelhi, a monarch who reigned abewIM 
years before the Christian oera. The impression on it is that 
of an ear of com. It is the property of Mr. P. Turner of £asl- 
hothly, who a short tine since possessed a similar cqm^ loond 
ID the same ^aee, 

7. Baehet de Pierre. 
There have been found in France, at various timmf porticn- 
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larly in Ae departments of Indre and Loire, and de U Vienne, 
cenain implements formed of stone, which have been called 
Uckes de pUrre. hi. Dutrochet describes their form as being 
that of an acyte i^oscelet triangle, having the summit remoTod* 
and the base being formed into a cutting edge. Their length' 
it from 5 to 8 inches, their width from 2| to 4 inches, and 
tbcj appear to ha\e been formed by friction on a larger rough 
stone. The ?tone of which they are formed, is generally silice^ 
oasy a white opaque quartz, but some are of basalt, and a Tcry 
few of jasper; and it is to be observed, that the two latter snb. 
stances are not found naturally in the department of Indra 
and Loire, where the implements formed of them are most fre* 
qaently met with. 

From the absence of all asperity or projection on the surface 
of these hache$^ it is concluded that they were not furnished 
with handles, but held immediately in the hand. They are sup* 
posed to have been used for domestic purposes as well as in war. 
Historical information retraces the state of this country as Hi 
back as to the foundation of Marseilles, by the Pkoc^ens, in 
the year 590 6. C. an inteival of more than 3400 years from 
the present time; but as the Gauls are supposed to have been to 
a certain degree civilized at that time, so much so, as to have 
had a knowledge of the metals, and their applications to the 
formation of useful instruments, and missile weapons, tbe age 
6f these ancient stone implements is supposed to be at least 
9000 years. 

8. Commerce* 
Tbe IbUowing extraordinary exportation (deduced from a ca}^ 
ealaiXNi) in tw^ articles only, has taken place at Liverpool, be- 
Vmm ihte lOtb of October and the 5th of January last t 
Of cotton stuffs - 34,885,335 yards 
Of cotton stockings - 380,244 pair 

llie MBoant of exports ibr these two months in these ar<* 
tides alone, averaging cottons at one shilling p^r yard, and 
stocking at two shillinGi per pair, i« lfS79>791 pounds three 
syHiofs* 

Vol. V. L 



Digitized by 



Google 



146 Mmellaneous InUlUgtmce. 

9*0nikeUie of SaU in feeding Cattle. 
Lord Somenrille attribatef the health of kia flook oC 90S Me- 
rino theep, which he purcbtsed in Spain, principdlj to tha naa 
which he has made of salt for the last seven years on his him. 
These sheep having been accustomed to the use of salt in 
thehr native land, his Lordship considered, that in this damp 
elimate, and in the rich land of Somersetshire, it would be ahso- 
lutely necessary to supply them with it regularly. A ton of salt 
is' used annually for every 1000 sheep ; a handful is put in the 
morning, on a flat stone or slate, ten of which set a few yards 
apart are enough for 100 sheep. Twice a week has been usually 
found sufificient* Of a flock of near 1000, there were not ten 
old sheep which did not take kindly to it, and not a single lamb 
which did not consume it greedily* Salt is likewise a preventive 
of disorders in stock fed with rank green food, as dover or tur- 
nips, and it is deemed a specific for the rot. 

10. Idthovasa, 

The Oolite or freestone found at Bath, is very soft and 
porous, is easily penetrated by, and absorbs a considerable quan- 
tity of water. It has of late been formed into wine-coolers and 
t>utter jars in place of the common buiscuit ware, and from the 
facility with which the water passes through it, so as to admit of 
evaporation at the surface, it succeeds very well. The most in- 
genious application of this stone is in the formation of circalar 
pyramids, having a number of grooves cut'one above the other on 
its surface; these pyramids are soaked in water, and a small hole 
made in the centre filled ; salad seed is then sprinkled in the 
grooves, and being supplied with water from the stone, vege- 
tatesj and in the course of some days produces a crop of 
salad ready to be placed on the table. The hole should be 
filled with water daily, and when one crop is plucked, the seeds 
are brushed out and another sown. They are sold at 448, 
Strand* 

U. African Etpedition, 

A letter from Sierra Leonr, mentions the return to that place 
of the scientific expedition for exploring the interior of AiHca. 
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They were eompkCdy unsuccessftil, having adfanced only about 
150 miles into the interior from Rio Nunec. Thehr progress was 
dieiifltopped by a chief of the country^ and after unaYailing endea- 
imm for the space of four months to obtain liberty to proceed, 
they abiuktoned the enterpriae and returned. Nearly all the ani- 
taala perished. Several officers died, and but one private, be- 
sides one drowned, of about 200. Captain Cambell died two days 
a^r their return to Rio Nunez, and was buried in the same spot 
where Major Peddie and one of his ofiicers were buried on tiieir 
advance. 

12. Saxon Piect of Antiquity, 
A letter from J, D. Strutt, Esq. to the Editor of the Annals 
of Philosophy, describes a large block of stone which was dis« 
covered a feir months ago in lowering Chaddesden Hill, abOiit 
« mile to the east of Derby. The stone measures about two feet 
in length, 20 inches in width aiKl 14 inches in height, and weighs 
nboot 4 hundred weight and a half. It has the appearance of 
an irregular rounded boulder^ and consists of greenstone inter- 
spened with hornblende. It is hard, and quite unliice any stone 
found in the neighbourhood. A number of bones were found 
beneath it. It is supposed that this stone had been placed in this 
situation by the Saxons to mark the boundary between the bo- 
rough of Derby and Chaddesden, and that it had been selected 
and brot^tfrom some dbtance, from its dissimilarity to any stone 
found in the neighbourhood. The bones are imagined to be 
those of the animal sacrificed at the setting up of this mark. 

13. Fine Arts at Rome* 

Lale accounts from Rome notice the encreasii^ attention and 
encoarageraent given to the fine arts iR that city. The Cheva- 
lier Thorwaldson is employed in restoring the last of the status 
of i£gina« These chefs d'osuvre have filled him with the ambr- 
}ioti of himself producing a figure of Hope in the antique style. 
Count Sommariva, one of the richest protectors of the arts in 
Europe, has given Thorwaldson an order to execute for him in 
marble, The Entrance of Alexander into Babyloftf upon tlie 

L2 
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design of that ivhich it so much admired in stucco at the Palace 
of Monte Cavallo. Canova has now finished the group of Love 
and a Nymph, which the Prince Regent of England ordeitd of him. 
The Neapolitan Minister, the Marquis de Foscaldi, has caused 
three frescos of Dominiquin, which were in the two dark cbam- 
bars and in a Portico of the Palace Farnese, to be transferred to 
canvas— an operation which perfectly succeeded. 

14. Antiquitki. 
Letter from Odessa, January 27th.— Archoeology is indebted 
to the Count de Langeron, Governor General of New Russia, for 
several interesting discoveries in the Ancient Paniicapctum, now 
Kerich^ formerly the capital of the European states of Mithri- 
dates, where a seat hewn in a rock is still known by tradition as 
tho seat of Mitkridaies, After some excavations made by order 
of his Excellency in some of the tomhs or tumuli^ several ancient 
vases of different dimensions were found, some of which are of the 
finest workmanship, and in excellent preservation, with various 
small busts and remains of ancient statues, utensils, rings, re- 
mains of ancient armour, offering to the learned many oppor- 
tunities of research relative to a country which may be called 
classic, now making part of the empire of Russia* Count de 
Langeron is endeavouring to determine the situation of the an- 
cient temple of Diana, so celebrated in the history of Iphigenia 
and Orestes, and also to verify upon the spot the description of 
Strabo. These researches have proved, from the precision and 
exactness with which the environs of the temple are described, 
that it must have stood about 104 stadia or six French leagues 
from the old city of Imbermann (the Ctenos of Strabo)at 20 veists 
from the new city of Svastopol, and near the circuit of the an- 
cient and immense Chersonesian Heracleote, in the narrow streets 
of which a passage has been effected from 10 to 15 versts in a 
right line, and where are still to be seen the remains of several 
temples and other public buildings. The promontory on which 
the ancient Temple stood, is 800 yards above the level of the 
sea. Near some rocks at its base are some vast and deep caverns, 
which, if we are to admit the truth of an episode in the history 
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of Iphjgenia, may have served as a refuge for Pylades and hit 
co)Dpajiions. Traces of a road are still seen, which went from 
these caverns in the direction of the temple. The aspect of these 
savage regions, whence, on one side, nothing is |)erceivable but the 
sea, and on. the other the horizon, is bounded by the blacic and 
barren mountains of Balacbava (the ancient Simbolon,) and could 
not but augment the regrets of Iphigenia oti finding herself se- 
parated for ever from the fine countcy of Argolis, where she was 
boni. Several medals of the ancient Kings of the Bosphorue 
have been found. 

15. Ancient Remains, 
A letter from Largs in Scotland, dated January 27th, sayt 
that " In digging below one of the cairns of stone in the new 
town of Largs, south of the village, the site of the famous 
battle between Alexander IIL King of Scotland and Haco 
King of Norway, there were lately found two urns made of 
coarse clay, apparently in a half burned state, and filled with 
bones evidently human. What is remarkable, is, that to all 
appearance the bodies had been burned, as part of them 
have that appearance, and were in small pieces. The length 
of the one urn was about eighteen inches, the other about a 
foot, both coarsely ornamented. The mouth of the largest waa 
turned downwards and placed upon a smooth bit of freestone, 
the other had the mouth upwards, and was covered also with 
a piece of stone. A piece of metal, apparently brass, was 
found in the largest, about three inches in length and one 
broad, and appeared to be some part of the unnour. In dig- 
ging the foundations in the above ground, several small stone 
coffins were found, many of them containing bones which ap* 
pcared to have been burned. 

16. Roman Coins. 
Whilst soma workmen were digging about a fortnight ago, 
ia a field belonging to Mr. Wicksted of Charlton in Cheshire, 
they found, about three feet below the surfeice, a broken Ro^ 
man rase containing various coins of the Emperors Valerian 
and Posthumus. 
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17* Ship discovered in the earth in Africa, 
A singular discovery ha< been made in the south of Africa, 
about ten miles north of Cape Town. Whilst digging in 
the earth a piece of timber was found buried^ which oa 
being traced, led to the complete disinterment of a ship^ or 
other large vessel that was buried some feet beneath the sur- 
face. The wood is in excellent preservation, and appears to 
be cedar. A more complete account of this extraordinary 
circumstance is shortly expected. 

18 Fenus de Medicis, 
The statue which was made by Canova to replace the ori- 
ginal Venus de Medicis in the gallery at Florence, when re- 
moved by the French to Paris, is now in the possession of the 
Marq. is of Lansdown. It is considered as one of the finest 
works of Canova, and equal in beauty to the original. The 
ancient Venus has been restored to Florencfe, and is now in the 
Palazzo Pitti. 

19. Roman Villa in Oxfordshire. 
The Roman Villa which exists near Stonesfield, about eleven 
miles from Oxford, was first brought into notice by the Rev. 
Mr. Brown in the year 1816. Since that time various and 
extensive discoveries have been made by that gentleman,, and 
the Duke of Marlborough, on whose grounds these remuns 
of ancient times are situated. The building encloses a space 
of about three acres, and the peristyle on every side of the 
quadrangle is very evident. The divisions of forty-seven 
rooms are easy to be dibtinguished. The pavements, which an 
tesselated, are in excellent preservation, and one of the large 
rooms is quite perfect. The variety of the tessera and the 
accuracy with which they are arranged and connected is very 
remarkable. The larger rooms seem to be about thirty feet long 
by twenty-five wide, and this proportion of length to breadth 
• is generally preserved, a smaller one is exactly twenty-eight 
feet by twenty-four. The baths have been completely cleared 
out, and the hypocaust and flues by which they were warmed, 
apparently in a way very similar to that adopted in modem 
hot-houses, are apparent. 
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Nothing has yet been discovered that fixes with any degree 
of certainty the date of this place, but sooie coins of Coi^tgn- 
line the Great have been collected. Those parts which a» 
exposed to the air, and particularly the pavements, have bmtt 
covered over with earth during the winter; to preserve th^n> 
from the effects of frost, which is extremely iojurioufe by loos^ 
ening the small pieces of which they are made 

90. jiniiqtaties in Egypt. 
In a letter from Egypt it is stated that the attempt to re-, 
move the colossal bust of Memnon from amidst the ruins of 
Thebes, made in the course of last year, had perfectly suc- 
ceeded. It had been conveyed to Alexandria, where it w]^ 
embarked for Malta, for the purpose of being brought to Eng- 
land. The bust is described as consisting of a single piece of 
granite and the weight is computed at fourteen tons. Several 
excavations were made at the place, and a row of sphinxes of 
black marble with the bodies of lions and women's heads dis- 
covered ; they were beautifully sculptured, and several of them 
quite perfect. Also a statue of Jupiter, of cream coloured 
marble. On commencing a second series of excavations after 
the bust had been conveyed to Alexandria, a beautiful colossal 
head of Osiris was discovered, one of the arms was also found, 
which* measured eleven feet. After working for twenty days, 
a temple was opened containing fourteen large chambers, 
including a spacious hall, in which were found eight colossal 
statues thirty feet high, all standing, and quite perfect Four 
others were found in the sanctuary. The walls were covered 
with hieroglyphics* A small statue of Jupiter found in the 
great haH, and two lions with ox heads were brought from 
thence to be conveyed to England. 

21. Height of Adam's Feak. 
Taking into account the equatorial correction for the dimi* 
nution of the weight of mercury in the barometer. Dr. Davy 
has ascertained the height of Adam's Peak to be nearly 6500. 
feet* 
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23. New Alcnll 

Wftuoderttand that Professor Berzelius has sent an account 
to this country of a new alcali having been disco^red in 
Swtden. 

The discover has also ascertained the d&istence of a new 
inflammable body. 

A work containing coloured figure of the six known ipe- 
cics of Strelitzia is preparing for publication from the admi- 
rable drawings by Mr. fV^ncis BaUer. The work is to consist 
of sixteen plates in large folio, and they are coloured with the 
greatest eare, and as nearly as possible reseipble the original 
designs nhich have been so long admired in the splendid col- 
lection of Mr Baiier's Drawings in the possession of Sir Joseph 
Banks, The work is to consist of four numbers, each containing 
four plates. We have seen three of the plates which are 
already executed, and have no hesitation in pronouncing them 
superior to any coloured figures of flowers in any published 
work. 



Someomitsioni in the List of Wines given in the last Number will be/amd 
rectified in the following Table, exhibiting the average Quantity ofSnt" 
rit Coleohol) in d^erent Kinds of Wine. By W.T. Beandc, Esq. 
Sec. R. S. Spc. 

Proportion of, 
Spirit per ceot.l 



by neaicre. 

1. Lissa. ,.,.., ,...26,47 

Ditto.. .^ , ..,. 94,35 

Average 36,41 

3. Raisin wine 26,40 



Ditto 
Ditto 

3. Marsala. 
Ditto < 



Average 



Average 



26.77 
23,20 
35.12 
2(J,03 
25.05 
35,09 



Proportion of 
Spirit percMBl 
by nieB«ure. 

4. Port 25.83 

Ditto 24.29* 

Ditto.... 23.71 

Ditto 23.39 

Ditto 22.30 

Ditto 21,40 

Ditto 19,00 

Average 23,96 

5. Madeira...^ .34,43 

Wtto 93,53 
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Proportion of 
Spirit per cent 
hymtumt, 

5. Madeira (Sercial) Sl,40 

Ditto 19,^4 

Average S«,97 

6. Currant wine 20,55 

7. Sherry 19,81 

Ditto 19,83 

Ditto 18,79 

Ditto 18.25 

Average 19,17 

8. Tenerifie 19,79 

\9. Colares 19,75 

10. Liachryma Christi • • • • 19,70 

11. Constantia, white •••• 19,75 

13. Ditto,red 18,92 

IS. Lisbon 18,94 

14. Malaga (1666*) 18,94 

15. Bacellas 18,49 

16. RedMadeira 22,30 

Ditto 18,40 

Average 20,35 

17. Cape Muschat 18>25 

18. Cape Madeira 22,94 

Ditto 20,50 

Ditto 18,11 

Average 20,51 

19. Grape wine ••• 18,11 

80. Calcavella 19,20 

Ditto 18,10 

Average 18,65 

21. Vidonia ••*-.♦ 19,25 

22. Alba Flora -. 17,26 

23. Malaga 17>26 

J4. White Hermitage •... 17,43 



27. 
28. 
29. 



Proportion of 
Spirit per cent, 
bj measure. 

25. Rouidllon 19,00 

Ditto 17,26 

Average 18,13 

26. Claret Chateau Margot 17>11 

Ditto 16,32 

Ditto Lafite 14,08 

Ditto 12,91 

Average 15,10 

Malmsey Madeira . • • • . 16,40 

Lunel 15,52 

Sheraaz • • • • • • 15,52 

30. Syracuse • 15,28 

31. Sauteme 14,22 

32. Burgundy.. 16,60 

Ditto 15,22 

Ditto 14,53 

Ditto 11,95 

Average 14,57 

Hock 14,37 

Ditto 13,00 

Ditto (old in cask) • . • • 8,88 
Average 12,08 

Nice 14,63 

Barsac 13,86 

36. Tent 13,30 

37. Champagne (still) • • • • . 13,S0 

Ditto (sparkling) .... 12,80 

Ditto (red) 12,56 

Ditto (ditto) 11,30 

Average 12,61 

38. Red Hermitage 12,32 

39. Vin de Grave • , j ^ . . . . 13,94 



33. 



34. 
35. 



• See vol. L p. 1S6, of this Journal. 
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Proportion of 
Spirit per cent 
by measure. 

39. Vin de Grave 12,80 

Average 13,37 

40. Frontignac 12,79 

41. Cote Rotk 12.32 

42. Gooseberry wine •••• 11,84 

43. Orange wine,— average 

of six samples made 
bj a London manufac- 
turer 11,26 

44. Tokay 9,88 

45. Elder wine •.. 8,79 

46. Cyder, highest average 9,87 

Ditto Jowest ditto 5,21 

47. Perry, average of four 
samples 7,26 

48 Mead .*... 7,32 



Ph^MMtlOO of 

Spirit per cat 
byi 



49. Ale (Burton) 
Ditto (Edinburgh) ... 6,90 
Ditto (Dorchester) . . 5,56 

Average 6,87 

Ditto (Lincolnshire) see 

page 124*. .., 10,84 

Ditto (ditto).., 9,85 

50. Brown stout 6,80 

51. London Porter (average) 4,20 
53. Ditto smaU beer (ditto) 1,96 

53. Brandy 58;)9 

54. Rum , 53,66 

55. Gii^ pp.p..» 51,60 

56. Scotch Whiskey . ^^4,39 

57. Irish ditto ^,.,.^.... 53,90 

58. Hollands (genuine) ••••56,00 



Aat. XVIL Narrative of an Expedition to explore the 
River Zaire, usually called the Congo, in 1816, tourer 
the direction of Captain Tuckejf, published by permission 
of the Lords Commisssoners of the Admiralty p — Murr^, 
1818. 

yJvK knowledge of the continent of Africa has in no wise 
kept pace with our encreased and encreasing knowledge o^ 
the other parts of the globe, and although we may have ob» 
tained more precise information respecting the outline of its 
coasts than the ancients, it may be doubted whether their 
knowledge of the interior did not surpass ours. The object 
of the voyage, the narrative of which has been just published, 
was planned and undertaken with the view, and in the hope 
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of HMng the great geogra{Aic»l problem reapeeting the 
Niger, which has for a eonsijierable time excited the attention 
of the scientific world. We are indebted for the greater part of 
what is known respecting the inteiior regions of Africa to the 
Arabian writers pf the middle ages, and the information of 
Arabian travellej^ of our own times ; after these the Porta* 
guese were the first Europeans who penetrated beyond the coast 
Into the interior, and they probably collected much informa- 
tion ; but it was the policy of that nation to conceal what 
they discovered till jt has been lost even to themselves. The 
Portuguese followed the Arabian writers in describing the 
course of the Niger as flowing from east to west, which Hero* 
4k>tu8 had learned nearly 20 centuries before to flow in a con. 
Irary direction, but thb question was at last completely 
set at rest by Mr. Park ; but another question respecting this 
great river remains to be solved, — where is its termination ? 
As ancient authonties had pointed out tiie true direction of 
the st^ream, it was but fair to allow them credit for a know- 
ledge of its termination. In the examination of this part ctf 
the question, by Major Rcnnell, the authonties of the Arabian 
writers are weighed and compared with the geography of 
FUAemy ; and after a close and accurate investigation of the 
yarious statements of ancient and modern authorities, and a 
train of reasoning clear and argumentative, the result of the 
enquiry appears to be, that the Niger loses itself in the exten- 
ware lakes or swamps of Wongara ; an hypothesis, which was 
supposed to have the merit of falling in pretty nearly with 
the termination of that river, as assigned to it by Ptolemy^ in 
what he called the Libya Palus, which lake, however, Ptolemy 
only says, is formed by the Niger. In addition to this coinci- 
dence, there were also negative proofs of the disappearance of 
the Niger in the interior regions of Africa. It could not, for 
instance, be a branch of the Egyptian Nile, as the Arabs gene- 
rally contend, for the two reasons adduced by Major Rennell ; 
first, because of the difference of level ; the Nile, according to 
Brace's measurement by the barometer, passing over a country 
whose surface is very considerably h%her than the sink of 
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North Africa, through which the Niger is stated to flow. Se- 
coodly* because the Nile of Egypt, in this case, must neoessa- 
rily be kept up at the highest pitch of its inundation for aiong 
time after that of the Niger, which is well known to be. con- 
trary to the fact. Neither was it probable, that its waters 
were discharged into the sea on any part of the eastern coast, 
there being no river of magnitude on the wholf extei>t of that 
coast, from Cape Guardafui to Cape Corientet, The hyrHithesis 
therefore, of the dispersion and CTaporation of Uie waters of 
the Niger, in lakes of an est ended surface, was the niosi plau* 
siUie, and perhaps the more readily adopted, as it fell in with 
ancient opinion. 

The stream of this mysterious river being now traced wStii 
certainty ftom west to east as far as Tombuctoo, so little aua* 
pidon seems to hare been entertained of the probability of its 
making a circuitous course to the sea on the western coast, 
near to which it has its source, that the examination of this 
side of Africa seems entirely to have been left out of the ques- 
tion. But when Park was preparing for his second eapediUen 
to explore the further course of this river, it was suggested, 
that the Congo or Zaire, which flows into the Southern At- 
lantic about the sixth degree of south latitude, might be the 
outlet of the Niger ; and as this suggestion came from Mr. 
Maxwell,* who, in the capacity of an African trader, had not 
only become well acquainted with the lower part of the river, 
but had actually made a survey of it, the idea was warmly es- 
poused by Park, who, in a memoir addressed to Lord Camden, 
previous to his departure from England, aisigns his reasons 
for becoming a convert to this hypothesis; and adds, that if 
this should turn out to be the fiEu;t, '* considering il ia a com- 
mercial point of view, it is second only to the discovery of the 
Cape of Good Hope; and in a geographical point of view, it 



* Mens. Malte 1e Bnra (Geograp. Univerielle) states this conjec- 
ture to have originally been made by M. Seetzen more tiian sixteen 
years since, but was afterwards abandoned by him* Corresp. Geo. 
et Astffon. de Mots, 9^, v. 960. 
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b certainly the greatest discovery that remidns to be made in 
tlift woHd.'* 

Major ^RenntYU bowever, gave Park no enccraragement to 
hojpe for the confirmation of this hypothesis. But the im- 
pression which the fkets stated by Mr. Maxwell, and his rea- 
s#idng on those ^jfkcts, had made on Fiar1c*s mind previous 
to liis leaving Bngland, so &r fi^m being weakened, appear 
to have gathered strength on his second progress down the 
river; and it can hardly be doubted that the unknown ter- 
mination of the stream, and of his own journey, was the 
nncea^ng object of his anxious enquiries ; the result of which 
vras, as we are told by his biographer, that ** he adopted Mr. 
Ifoxwdf s sentiments rehitive to the termination of the Niger 
in their utmost extent, and persevered in that oj^ion to the 
end of his life ;*' but it was not the fate of tiiat adventurous 
traveller, to ascertain the truth or falsity of Mr. MaxwdPs 
hypothesis, and the termination of the Niger and the source of 
the Congo are still unknown. It is only surprising that a 
river of that msgnitude and description which belong to the 
Congo, should not, long before now, have claimed a mor\s 
particular attention. It is true the first notice of this river is 
Imt inaguely given; Diego Cam, in proceeding down the 
coast, observed a strong current setting from the land, the 
waters of which were discoluured, and when tasted found to 
be f^h. These circumstances led him to conclude, that he 
was not fkr fh)m some mighty river, which conclusion was 
soon confirmed by a nearer approach. Ue named it the Congo, 
as tbBt was the name of the country through which it flowed, 
hot he afterwards found that the natives called it the Zaire ; 
two names which, since that time, have been used indiscrimt-- 
nately by Europeans. It now appears that 2iaire is the gene- 
ral appellative for any great river, like the Nile in North 
AfHca, and the Ganges in Hindostan, and that the native name 
<tf the individual river in question is Moienzi-ejizaddif or the 
rivw which absorbs all otlier rivers. 

The. most important objections against the ideiitity of the 
Niger and the Zaire are the supposed obstructions of the 
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Kong mountaioiy the great lengtli of its coune, which would ex* 
ceed 4000 miles, the course of the Amaions, the laiigist knowi 
river, being only about 3500 miles, and the absence of all tmoe 
of the Mahomedan doctrines or institutions, and of the Aimbie 
language on the coast where the Zaire empties itself iaio the 
ocean. — These are saccessively combated by Mr. Barrowi hi 
the Introduction to the Narrativei we think, with consideiaUe 
Ibrce and ingenuity* 

Inthb unsatis&ctory state of doubt and coo^ectarein which a 
most important geographical problem was involvedytwo expeditions 
ware set on foot uikler the auspices of government ; the one to 
Mlow up the discovery of Park by descending the stream of the 
Nignr, the other to explore the Zaire upwards towards ita souict. 
To accomplish this object more difficulty was apprehended in the 
navigation than of danger from the hostility of the natives, or 
the unhealthiness of the climate, neither of which had oppoaed 
any obstacle to the progress of the Portuguese. It was well 
known both to them and the slave dealers of Liverpool, who oaed 
to frequent this river, that its navigation was impeded by a cata- 
ract at no great distance from its mouth ; but that was not con- 
sidered as a reason why it should not again become navigable 
beyond it Maxwell's information from the slave dealers, staled 
it to be so, for 600 miles above the cataract. Some doubts were 
entertained as to the kind of vessel most suitable to be employed 
in exploring the river. A steam engine was suggesced by Sir 
Joseph Banks, as being likely to assist in the navigation of the 
boat against the current of the river, and a boat and steam ei^ 
gine were constructed > but owing to some error the engine did 
not succeed in working the boat, and the plan was abandoned ; 
double boats of different sizes and built of light materials weve 
Airoished, to be used in the event of meeting with shaUowa or 
oataracu, of the existence of which no doubt could be enter- 
taiMd. 

Captain Tuckey, known as the author of a work, under the 
title of << Maritime Geography and Statisics/* was appointed to 
the Gommand of this expedition, Mr. Processor Smith, the bo- 
tanist, Mr. Tudor^ the comparative anatomist, and Mr. Crancfa, 
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the coP e otor of oli^ts oC natural history. Oor readers are well 
anaie ol Ibe disastroiis fate which attended this unfortunate ex« 
pediiion. Captain Tuckey, Lieutenant Hawkey^ Mr. £yre» and 
ten of the crew^ Professor Smith, Mr. Cranch» Mr. Tudor, and 
Mr. Galwey,.!!! attdghteen persons died, in the short !»paoe of lesa 
than thraa months which they remained in the river, or within a 
km fkys after leayiag it. Fourteen of the above mentioned 
were of the party of thirty who set out on the land journey be-. 
yoQd the cataracts; the other were attacked four on board the 
Coi^ (the name of their vessel in which the expedition sailed > 
two died in the passage out, and the seijeant of marines at ihe 
hospitai at Bahia^ making the total number of the deaths amount 
to SI. 

This great mortality is the more extraordinary » as it appears 
from Captain Tuckey*s Journal, that nothing could be finer 
than the clisiatcb the thermometer never descending lower than 
60^ of Fahrenheit during the night, and seldom exceeding 76* 
in the day time; the atmosphere remarkably dry; scarcely 
a shower fslliog during the whole of the journey ; and the sun 
sonetimes for three or four days not shewing itself sufficiently 
dear to enable them to get an observation. 

Il appears indeed fsom the report of Mr. M'Kerrow, the sur- 
giOB of the Coogp, that though the greater number were carried 
off by a most violent fever of the remittent type, some of them 
sppeared to have no other ailment than that which had been 
cansed by extreme fatigue, and actually to have died from jex- 
kanstion. The greater number, however, of the whole crew 
caught the fever, and some of them died oi" it who had been left 
on board the Congo below the cararacts. 

The Journals of Captain Tuckey and Professor Smith huve 
been published Just in the state in which they were written ; a 
few gfeneral observations have also been collected from their 
papers and those of the other officers, and added by Mr. 
Barrow. The Appendix contains some papers on the objects 
of natural history, collected by the naturalists of the expe* 
ditbn. The observation, by Mr. Brown, on Professor Smith's 
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collection of Plants/ form, in our opinion» the the moiCiiiipot-* 
tant and valuable part of the work ; that containing the aeocMuit 
of the Minerals, by Mr. Koenig, is very meagre. 

The expedition reached Cape Padron on the 6th of July— lh» 
accounts of the Zaire were observed to be much over-nued ) at 
Fathomless Point, the true mouth of the river, the Tclocky of 
the stream was about 4^ miles an hour, and the breadth of tha 
river about 3 miles. 

The Congo vessel went as hi{jh up as Embomna, wImto 
she was left at anchor, and on the 5th of August, Captain 
Tuckey and a party proceeded up the river in the double boats ; 
they proceeded till the 14th, when they were obstructed by 
a place named Yellala, or the cataracts — here he left the 
boats moored, and from hence, on the 26th, a party set off 
on foot to explore the river. They continued onwards amidst 
great difficulties till the 9th of September, about S80 miles 
ftom Cape Padron, when Captain Tuckey unwillingly turned 
back and rejoined the Congo : in their march along the banks 
of the river, they experienced no hostility from the natives, 
although there was great difficulty in procuring provisioM, and 
the population was very scanty. 

From the account of this expedition, it now appears that 
the Congo foils short in some respects of the magniftoant cha* 



* Mr. Brown observes, the whole number of perfect species la 
the Collection is about 590 $ of these, 950 are absolutely new : near* 
ly an equal number exist also in different parts of the west coast of 
equinoctial Africa, and not in other countries i of which, however, 
the greater part are yet unpublished $ and about 70 are common to 
other intratropical regions. 

Of unpublished genera, there are 32 in the c<^]lectioii $ ttrefvd of 
which are absolutely new, and three, though obserred ia other 
parts of this coast of equinoctial Africa, had not been found Mwe 
in a state sufficiently perfect, to ascertain their structure i tea ba- 
loag to different parts of the same tract of coast ; and seve^ are 
common to other countries* 

No natural order, absolutely new, exists in the herbarium $ nor baa 
an; family been found pecnliar to equinoctial Africa. 
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meter giren of the lower parts of its course, both in size and 
respecting its Telocity, and resistance of the tide. About 140 
miles from Point Padron the width of the river becomes narrow, 
and'is from 3 to 500 yards broad, and continues so to Inga, about 
40m!le8 up, the banks between which the water is hemm^ in are, 
fbt^e whole of thb distance, every where precipitous, and com- 
posed entirely of masses of slate, which, in several places, run 
in ledges across from one bank to the other, forming rapids 
of cataracts, which the natives distinguish by the name of 
Tellala. The lowest and most formidable of these barriers, 
wis found to be a descending bed of mica slate, whose fall was 
abont 30 feet perpendicular, in a slope of 300 yards. Though 
in this low state of the river it was scarcely deserving the name 
of a cataract, it was stated by the natives to make a tremend- 
ous noise in the rainy season, and to throw into the air large 
Tolumes of white foam ; but beyond this again, the river was 
Ibfind to expand to the width of 2, 3, and even more than 4 
xttiles, and to flow with a current of 2 or 3 miles an hour ; and 
ne^ the place where Capt. Tuckey was compelled to abandon 
the liurther prosecution of the journeyi (which was about 100 
miles beyond Inga, or ^80 miles from Cape Padron) it is 
stated the river put on a majestic appearance, that the scenery 
was beautiful, and not inferior to that of the banks of the 
Thames ; and the natives of this part all agreed in stating that 
they know of no impediment to the continued navigation of 
the river; that the only obstruction in the north-eastern 
branch was a single ledge of rocks forming a kind of rapid, 
over which, however, canoes were able to pass. 

Tna opinion which existed before the expedition, that the 
Zaire was in a state of constant flood, dr continued to be 
swelled more or less by freshes during the whole year, has been 
completely refuted by the present expedition ; but Mr. Barrow 
conceives, that the argument which was founded on this sup- 
position, of its origin being in northern Africa, so far from 
being weakened, has acquired additional strength from the 
correction of the error. 

Mr. Barrow's proposition is, that the Niger connects itself 

Vol. V. M 
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Wit^ thA Zoin, by means of the lakes of Wangara. We haTC 
not space to folloV his arguments on this head, which we thkik 
are urged with great ingenuity: but perhaps the whole stjla 
of the book, as far as regards ihe labour of the Editor, ia 
a little too polemical, and more resembling that we have 
been used to observe in a popular Journal, than what would 
have been expected from the Secretary of the Admiralty, 
in his official capacity. We shall close our very imperfect 
account, by observing that Mr. Burrow is supported in his 
theory, by a note in Capt. Tucky's Journal, nearly the last he 
made^ in which hs says, '* extraordinary quiet rise of the river 
shews it to issue from some lake, which had received almost 
the whole of its waters from the north of the line.*' And after 
thist in the same Journal^ the words " hypothesis confirmed,*' 
occurs ; and in a private letter written at Yellala, he dwells more 
particularly on this proposition. 

Aut. XVIIL Remarh on Dr. Ure's '' ExpcrimentM to d^ 
ttrmtM the Constitution of Liquid Nitric Actd^^. ti€* 
% Richard Phillips, E$q. R L. S. ^ M. Geol. Soc^ 

Ui. iTre has asserted, in his observations upon the composi- 
tion of nitric acid, that " the exact proportion of its two 
constituents, azote and oxygen*, is a problem which seems 
hitherto to have baffled the best directed efforts of modem 
science. M. Gay Lussac states, as its composition in 100 parts; 
Sa4 azote + 69.6 oxygen ; and Mr. Dalton 96.7 azote + 
73.3 oxygen. Thus discordant are the latest determinations.*' 
To which Dr. (Jre ajids, " I hope soon to' be able to present to 
the public some researches, which may possibly tend to deer 
up this mystery.** 

I propoee to examine the accuracy of Dr. Ure*s opinion oa 
this subject, by collecting and comparing the statements which 
have been recently made with respect to the acid in question* 
by philosophers of the highest reputation. I he fiiitt to whom 
I shall refer, is Sir H. Da\y, who dbserves in, p. 265 oi hia 

* Jonrnal of Scieace and the Arts, voL iv. p. ^1. 
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finr the acid contained in the pale acid» and in the salts called 
aairates» and it will consist of one [iiroportion] of axote^ and 
five [propOHioDs] oi osygene.*' Now as Sir H. Pavy repre* 
seats a proportion of azote by S6, wad one of ozy^a by 15, 
Bitrie add must be composed of 

95.742 asote 

74.258 oxygen 

100.000 



The eridence which I shall next adduce as to the composition 
of nitric acid* is that stated by Dr. Wollaston, in his memoir 
on Chemical Equivalents. Alluding to some experiments 
which he had just described. Dr. Wollaston says, " I have no 
hesitation in prefering the estimate to be obtained from Rich- 
ter's analysis of nitrate of potash^ which gives 67»45, from 
which if we 8ul>tract one portion of azote 17>54, there re- 
main 49-91 • so nearly 5 portions of oxygen ; that I consider 
the truth to be 17.54 [azote] + 50 [oxygen], or 67.54." If 
then 67.54 of nitric acid contain 17*54 of azote, 100 parts must 
consist of ^ 

25.97 azote 
74.03 oxygen 



100.00 



To these determinations I shall add that of M. Gay Lunac, 
who is indeed quoted by Dr. Ure, to prove that discordance, 
rather than agreement exists on this subject ; if, however. Dr. 
ITre had extended his researches for evidence sufficiently, he 
would have seen that this profound chemist, with candour 
worthy of imitation, has acknowledged the inaccuracy of that 
analysis, which Dr. Ure erroneously supposes to be, and 
^otes as, the result of his latest experiments. 

In the Annales de Chimie et de Physique, (tome U p. 404.) 
H. Gay Lussac states nitric acid to be composed of 100 rolumes 
of azote + t60 of oxygen ; we hare then merely to ascertiiin 

MS 
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the compar&tire densities of these gases to deteitnine th^ re' 
lative weights. According to Biot and Arago, equal Tohimes 
of azote and oxygen are to each other in weight as 04)M1S to 
1.10S59 ; therefore a compound of 100 Tolumes of azote and 
950 of oxygen consists of 

S5.995 azote. 

74.005 



100.000 



These numbers, it will be observed, are nearly identical with 
those vrfiich I have copied from Dr. Wollaston*s memoir ; they 
differ immaterially from those given by Sir U. Davy, and do 
not vary much from Mr. Dalton's analysis, as quoted by Dr. 
Ure. 

Considering all who have preceded him in this inquiry, as 
having failed in the accomplishment of their intention. Dr. 
Ure appears to be very naturally anxious to supply the de6ci- 
ency he has discovered. It would seem indeed, as if he had 
completed the investigation with no ordinary degree of celerity, 
considering the acknowledged difficulty of the subject; for 
when Eluding iu a subsequent part of his paper, to the com- 
position of liquid nitric acid, he says, ** when we inquire more 
mmutely into the peculiarity attending the above compound 
of greatest density, we shall find it to consist of 7 atoms of 
water =: 79 .24, united to 1 atom of dry acid = 67.5." 

It is scarcely necessary to observe, that the number repre- 
senting a compound body, cannot be ascertained withouta. 
previous knowledge of the proportions of its constituents ; and 
it must be allowed, that Dr. Ure would not represent nitric 
acid by a number which he knew to be inaccurate ; but having 
denied the correctness of every previous analysis, we are at 
liberty to conjecture that 67-5, as above quoted, result from 
the performance of those experiments, before the close of his 
paper, which he appears only to have contemplated at its 
commencement. But supposing this to be the case, it is very 
remarkable that Dr. Ure should not have allowed, that 67 .& 
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is almost preoiiely the number by which nitric acid is repre- 
sented on Dr. WoUaston's scale, for he is acquainted with this 
instnmient, and even quotes it on another occasion to prore 
its maccuracy : in the present instance, therefore, it would 
have been but candid to hare excepted Dr. Wollaston from 
those whose efforts hare been ** baffled.*' 

The principal intention of Dr. Ure in the paper now under 
consideration, is to determine the constitution of liquid nitric 
acid, a subject which he describes as ** involved in perhaps still 
greater obscurity and contradictioh," than that of the dry acid. 
To prove the justness of this observation, Dr. Ure quotes and 
compares the statements of Sir H. Davy, Kirwan, Dalton, and 
Dr. Wollaston, and he concludes them all to be erroneous. 

According to Dr. Ure, 41.7 of carbonate of potash, consist- 
ing of 13.094 of carbonic acid + 28.606 potash, require 
39.894 of dry nitric acid for their decomposition, and the 
nitrate of potash resulting weighs 61 grains: this determina- 
tion agrees very nearly with Dr. Wollaston*s scale, by which 
it appears that 41 .7 of carbonate of potash, consisting of 13.26 
carbonic acid + 28.44 potash are decomposed and converted 
into 60.94 nitrate of potash, by 03.5 of dry nitric acid ; and 
as Dr. Ure considers that 32.394 of dry nitric acid ure equiva- 
lent to 40.64 of liquid acid of sp. gr. 1.5, this acid must con- 
sist in 100 parts of 

79.71 dr^ acid, 
20.29 water. 



100.00 



By Dr. WoUaston's scale, liquid nitric acid of sp. gr. 1.5 is 
cpnstituted of 67.54 one atom of dry acid, + 22.64, or two 
atoms of water, 100 paints must therefore consist of 

74.895 dry acid, 

25.105 water. 



100.000 



It appears then that whilst the composition of nitrate of 
potash is nearly sin^ar according to these statements, in Dr. 
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WoUtalDii's estimate the dry acid in liquid add of ap. gr. 1.5 
u to that of Dr. Ure» as 74.895 to 79.71 . 

Before I mention the experiments which I have made oik 
this subject. I shall notice and compare Dr. Ure's statemtot* 
with each other. I have already quoted a passage, in which he 
represents acid of a certain density, as consisting of 7 atoms, 
water 79.94 united to one atom of dry acid 67*5 ; these numbers 
appear to be from Dr. Wollaston's scale* and of course they 
are considered as correctly representing the quantity of 
water and acid in question. If, however, we compare these 
numbers with those which are to be derived from Dr. UrelB 
analysis bf liquid nitric acid of 1.5» it will ap|)ear that this 
acid is composed of 67*5, one atom acid united to 16 79 water, 
and consequently of one atom acid, and one atom and fx f v ^^ 
an atom of water, a conclusion, of which it may be truly 
stated in the language of Dr. Ure, that it *' exhibiu internal 
proofs of inconsistency and error.** To examine the subject 
experimentally as well as theoretically, I prepared some pure ' 
nitric acid, which had a sp. gr. of 1.496, so nearly 1.5, that 
they may be considered as identical in experiment. Of this 
acid, I saturated 150 grains with potash, and evaporated the 
solution of nitrate of potash to dryness; the salt obtained 
weighed 215 grs. ; and according to Dr. Ure, 61 of nitre con- 
tain 32.394 of dry acid, agreeing very nearly with 33.5, which 
is Dr. Wollaston's proportion, as then 61 give 32.5, 215 must 
contain 114.55 of dry acid derived from 150 of liquid. One 
hundred parts of the liquid acid appear to be composed of 

76.367 acid 

23.633 water 



700 000. 



The dry acid it will be seen exceeds Dr. Wotlafiton's estimate 
by 1,472, and is less than Dr. lire's by 3.343. 
^ It is easier, for obvious reasons, to obtain more accurate 
reaults with carbonate of lime than with carbonate of potash ; . 
I shall therefore now state the experiments which I have made 
wkh this substance. ) ascertained some years since, that 4lf6 
gialna of carbonate of lime rehire 681.75 of liquid nitrk acid. 
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•p. gr« 1.5, for their decomposition, andthb determination has 
hcen noticed by Dr. WoUaston, as agreeing very closely with 
his views of the composition of liquid nitric acid. In order to 
try how much nitrate of lime would be obtained from the de- 
sooipfisition of a given weight of the carbonate, I put 150 
graiQf of double refracting spar into a quantity of nitric acid» 
iosuthvient to decompose the whole of it ; the platina crucibla 
containing the solution of nitrate of liroe^ and the undecom* 
posed carbonate, was heated till all the water was dissipated ; 
on weighing, I obtained 243.2 grains. After dissolving thf 
xiitrale of lime in water, 1 found 3.4 of carbonate unacted 
upon; if then we subtract 3.4 from ]L50, the quantity of 
4!arbonate of lime originally used* and also from 243 r2 tha 
weight of the nitrate and carbonate of lime, it will appear 
that 1 46.6 of carbonate^ were converted into S39.8 of nitrate of 
lime. 

The experiments which I have now mentioned, show that 
63 of carbonate of lime are decomposable by 90.23 of nitric 
acid 1.5, and that 103.05 of nitrate of lime result from their 
action, it will be seen by the scale, that 63 of carbonate of lime 
contain 35.46 of lime, which deducted from 103.05 the nitrat/e 
of Ume give 67*59, as the dry nitric acid contained in 90.23 of 
liquid acid of 1,5, or it consists of 74.91 acid + 25.09 water, 
a determination in which it will be seen, that the acid differs 
only about -^^^^ part from the quantity stated by Dr. 
WoUaston. 

With respect then to the composition of liquid, as well as of ^ 
dry nitric acid, I conclude in direct opposition to Dr. Ure, that 
the subject is neither obscure nor mysterious; on the con« 
trary, it appears to me, that the eminent philosophers, whose 
results he quotes to condemn, or whose conclusions he confirms 
or copies, have effected all the certainty which can be derived, 
from the '* best directed efforts of modem science." 
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Art. XIX. Proceedings of the Royal Sodety of 
London. 

Thursday, Jan. 8th, and \bth. Th bsb meetings of the So- 
ciety were occupied by the reading of a paper presented by Dr. 
Brewster, relating to the laws of double refraction in regularly 
crystallized bodies. 

Jan. 22. A paper wa» communicated b^ Sir Everard Home, 
containing additional facts respecting certain fossil remainsy for- 
merly dciicribfd by the author in the Philosophical Transactions. 
The analogy between the animal alluded to and cartilaginous 
fishes, is destroyed by the examination of the bones of the ster- 
num, which much resemble those of the Ornilhorynchus Para- 
doxus. * Sir Everard proved that the fossil animal lived in xmi^ 
by the form of its vertebras ; while from the shape of its chest it 
was shewn to have breathed air. In concluding his observations 
upon these subjects. Sir Everard remarked upon the interest of 
discovering in this country fossil bones which bear an analogy to 
those of an animal of Nevir Holland of so peculiar a character as 
the Ornithorynchus 

Jan. 29. An extremely curious and important paper was read 
to the Society by Captain Kater, giving an account of his expe- 
riments for determining the length of the pendulum vibrating 
secoiTds in the latitude of London. We have already hinted 
that the President and Council adjudged the Copley Medal to 
Captain Kater for this important inquiry; after shewing the ob- 
jections to all methods hitherto practised for accurately ascer- 
taining the leiigth of the !^cconds pendulum, Captain Kater de- 
tailed with great perspicuity the mode of proceeding which he 
had successfully adopted, and which was founded on the reci- 
procity of the centres of buspension and oscillation. Captain 
Kater then describes the various corrections for temperature, 
pressure, and height above the sea, and having shewn the advan* 
tages of his different methods, concludes, that the length of the 
pendulum vibrating seconds in vacuo at the level of the sea, 
measured at the temperature of 62^ Fahr. and the latitude of 
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the place of observation deduced from the data contained in the 
Trigonometrical Survey, .being 51* 31' S"4 North, is, 

By Sir George Shuckborgh's Standard, = 39,13860 inches. 

By General Roy's Scale, - = 39.13717 do. 

By Bird's Parliamentary Standard, = 39,13843. do. 

Feb, 5th« Captain Kater communicated a paper on the length 
of the French metre, estimated in parts of the English standard. 
— For the purpose of ascertaining this important point, two 
metres were sent from Paris — the one is a bar of platinum of 
the exact length, and called the metri d bouts — the other is a 
somewhat longer bar of the same metal upon which the length 
of the metre is shewn by two very fine linesF— it is called a 
metre d, traits. The mean result of several very delicate experi- 
ments gave the length of the French metre =:39»37071 inches 
of Sir George Sbuckburgh*s 8cale*^or 39,370$2 inches of Bird's 
Parliamentary standard. 

At the same meeting a paper was read by Thomas Andrew 
Knight, Esq. on the office of the heart-wood of trees. Mr. 
Knights object in this paper was to shew that the heart- wood 
of trees is a winter reservoir for the organ izable matter re- 
quired for their germination in the spring, and that the 
presence or absence of this reservoir is. connected with the 
annual, biennial, and perennial duration of plants. The annual 
having no such reservoir, is entirely exhausted in forming its 
flowers and seeds. A biennial fills its reservoir one season; 
and exhausts it the next, and in the tree, part of the sap de- 
scends to form roots, and part ascends to produce bud^, and it 
also forms a new annual layer of bark. Mr. Knight's paper 
also contained some statical experiments' on the quantity of 
water contained in the alburnum of different trees, at different 
seasons of the year. 

Feb. 12. A paper by Dr. Marshall Hall was read on the 
combined agencies of oxygen and water in producing the oxi- 
dizement of iron. Dr. Hall has shewn in tliis paper, that iron 
is incapable of decomposing water at common temperatures, and 
that it becomes rusty or oxidized when exposed to common 
water, as is generally stated ; but from the decomposition of the 
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air in water — b« alto sbewt tliat nitrogen alone is erolved and 
no hydrogen; and that when waler is deprived of atmospheric 
air, or oxygen, iron retains a clear and bright surface though 
exposed for many months to its action. 

At the same meeting Sir H. Davy read some remarks on the 
flUlacy of the experiments, in which water is said to have been 
formed by the decomposition of chlorine. 

These experiments go to prove that the oxygen required to 
form the water obtained in the experiment alluded to, is deriv- 
ed, not as has erroneously been asserted, from the chiorinep but 
from other sources, which had eluded the vigilance of the expe. 
rimentalists. 

Feb. ipih. A letter from George Rennie, Esq. to Dr. Young, 
was read, containing an account of some experiments on the 
strength of materials. Mr. Rennie shews in this communica* 
Uon, that the strength of cast iron is extremely various accord* 
ing to the circumstances under which it has been cast. — Thos, 
vertical castings are stronger than horizontal, Ace. Observa- 
tions are annexed on the relative strength of woods, stones, and 
other building materials. 

Feb, 26th. A paper was presented by Thomas • Knight, Esq. 
containing a solution of an analytical problem ; and another by 
J. F. W. Herschell, Esq., ** on circulating functions, and on the 
integrations of a class of equations of finite differences into 
which they enter as coefficients.'^ 

Mar. 5. A paper was read to the Society on the Parallax of 
certain fixed stars, by the Rev. John Brinkley, D. D. F. R. & ; 
and at the same meeting, Sir Everard Home communicated 
some additions to his Croonian Lecture. (See page 363, Vol. 4, 
of this Journal.) Captain Kater having put the author in pos- 
session of more accurate measurements of the globules of the 
bbod than those formerly given. Sir Everard now stated these to 
Ae Society — and is induced to consider the diameter of a glo- 
bule of the blood as zz y^^ of an inch instead of xits* 

This paper also contains many additional experiments and 
obeerva.tioas relative to the formation of tubuU by the extrica- 
taon of air during the coagulation of blood.— The author also 
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Announces that similar appearances are obtained during ttie ex- 
siccation of pus, and applies this circa instance to the expla* 
nation of the formation of granulations in sores. 

Mar, 12. A letter from B. Bevan, Esq. to the President, was 
read, relative to the discovery of some fossils in Leicestershire 
and Northamptonshire ; and also a letter from Dr. Fischer of 
Moscow, containing observations on the anatomy of spiders — 
with some illustrative drawings. 

At this meeting, the Society proceeded to ballot for foreign 
members, and the following Gentlemen were announced by th« 
President as duly elected into the Society. 

Mr. Nathaniel Bowditch, of Salem, of the State of Massa. 

chussets. 
Messrs. G. F, C. M. de Prony, 
Francis Arago, 

S.D.Poisson, > of Paris. 

J.P.Hatty, 
The Society then adjourned for the Easter Vacation 



Abt. XX. Proceedings of the Royal Society of Edinburgh^ 

1818. January 5. 1 h s continuation of Dr. Mnrra/s paper 
on muriatic acid gas was read. The conclusion drawn from 
the experiments before, and now detailed, is that chlorine is not 
a rimple body, but the idea of ita being a compound of muriatic 
gas and oxygene is not adopted. Dr. Murray then offered a 
theory in explanation not only of the nature of muriatic add, 
but of acids aiid alkalies in general. Both oxygen and hydrogen 
were supposed to have the power of conferring acidity and 
alkalinity on the bodies with which they combine, and that 
when both combine at once with a body, the properties which 
they impress are proportionately increased. Chlorine therefore 
it conceived to be a compound of an unknown base with oxy- 
gen; moriatic add a combination of dilorine with hydrogen. 
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or rather of the same radical with oxygen and hydrogen* 
Sulphurous acid b a binary compound of sulphur with oxy- 
gen and is analogous to ehlorine : sulphuric acid is a ternary 
compound of sulphur, oxygen, and hydrogen, and is analogous 
to muriatic acid. 

In alkalies an analogous series of combination are supposed 
to exist. Ammonia is in the same relation to this class of 
bodies, that sulphuretted hydrogen is to the acids ; morphium 
holds the same rank among them that prussic acid does among 
its fellows ; and the fixed alkalies and alkaline earths are consi- 
dered as ternary compounds of oxygen, hydrogen, and a base 
like the stronger acids. 

At the same meeting a paper by Dr. Brewster consisting of 
extracts of letters from Mr. Boag to his father the Reverend 
Dr. Boag of Paisley was read, giving an account of the recent 
discoveries resiiecting the sphinx an^ the principal pyramid 
of Egypt, which have been made by Capain C. and Mr . Salt. 

By very laborious excavation, it has been ascertuned that 
the sphinx is cut out of the solid rock on which it rests. At 
the pyramid it was found that the short descending passage 
fh>m the entrance, which afterwards ascends to the two cham- 
bers, is continued in a straight line through the base of the 
pyramid into the rockup on which it stands. This new passage, 
after joining what was called the well, is continued in a ho- 
rizontal direction, and terminates in a well ten feet deep, ex- 
actly beneath the apex of the pyramid, and 100 feet below its 
base. An apartment has been discovered immediately above 
the king's chamber. The ornamental part is very beautiful, 
but it is only four feet in height. 

Jan. 19. The second part of Dr. lire's paper on muriatic 
acid gas was read. It relates to the water that adheres to 
apparently ^ry muriate of ammonia, and to the experiments 
in which by passing dry muriatic acid gas over iron ignited, 
water was obtained. The Doctor infers that chlorine is oxy- 
muriatic acid, and that muriatic acid gas is dry muriatic add 
and water. 

At the same meeting a paper by Dr. Brewster was read, on 
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a singular aflectkm of the eye in a healthy state. When the 
eje is steadily directed towards an object, that object wiU 
always continue visible, but if the eye be fixed on a second 
chjeci in the neighbourhood of the first, the first object will 
after a short time disappear, howeyer situated, with respect to 
the eye, or whaterer its colour or appearance. When the 
object produces its accidental colour before it vanishes, the 
accidental colour disappears with the object. In the course 
of an investigation into effects of this kind Dr. Brewster was 
induced to form a new theory of accidental colours, which will 
shortly be made public. 

Feb. 9. Mr. W. Allan read a paper on the geology of the 
country around Nice^nd from the circumstances detailed in 
the paper that part of Italy must be of extreme interest to the 
inquirer. Ttkere are many indications that great changes have 
taken place in this country, not only in the situatiim of the 
rock and strata, but eyen in the height of the land and waters. 
The cracks and fissures in the rocks are frequently found to 
contain shells similar to those which now exist in the Medi- 
terranean, and they are found also high up among the alluvial 
toil, and down by the sea from the Harmetine countries. More 
than twenty new species of shells have been found in the strata 
of the peninsula of St. Beassure. 

Mr. Playfiadr communicated a paper by General Sir Thomas 
ftisbane, on the determination of time by equal altitudes. 

FA, 16. Mr. Macyey Napier read a paper entitled Remarks 
Uiuttrative of the Scope and Influence of the Philosophical Writ- 
ings of Lord Bacon, 

Mr. Napier stated that his object was two- fold; first, to 
show, that Bacon's philosophical merits were such as to give 
him a peculiar and pre-eminent character among the early 
restorers of genuine science; and next, to trace the efiects which 
his writings produced in accelerating the progress of scientific 
discovery. The consideration of tbe latter point would form, 
he said, his'principal object ; as there seemed to exist more 
of doubt, as well as of misapprehension, in regard to the 
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it^uence of Bacon's writiiigi,'thaii in regard to any other pcnnt 
oonnectecl with theai. 

Under the Jirgt head, he took occa»kHi to comment upon a 
late depreciatory estimate of Bacon's Philosophical Writiiiga 
published in the Quarter iy Review; and then proceeded to 
some general remarks illustratiTe of their peculiar merits and 
importance. Under the second head, he entered into a variety 
of statements, and cited a variety of early authorities, to pityve 
that Bacon's writings contributed more than any other cause 
to forward the progress of science in England, and to form 
that great experimental scliool which |>roduced the discoveries 
of Boyle and Newton. In this part of the inquiry he endea- 
voured to show, that the first idea of the Roped Society was 
suggested by Bacon's writings, and not, as some have sop* 
posed, by the institution of scientific academies abroad* In tbe 
last place, he proceeded to inquire, whether any similar effeots 
to those produced by these writings in Engkmd bad been 
produced by them in other countries? He here quoted a 
number of foreign publications to show, that Bacon's writ- 
ings, had early made an impression abroad greatly favourable 
to the progress of truth, and that beneficial effects were buqgely 
ascribed to them by many early writers who witnessed thicir 
operation, 

March ^d. Dr. Murray read the first part of a Paper» *' On 
the Relation in the Law of Definite Proportions in Che^^toal 
Combination, the Constitution of the Acids, Alkalis, and EarthSt 
and their Compounds." Its object was to determine if the 
compobition of these substances, according to the theory whieh 
he has lately proposed, be conformable to the law of definite 
proportions. The part of the Paper read extended to the 
pieids, of which sulphur and carl>on are the radicals, the veget- 
able acids being comprised under the latter. A very strict 
coincidence is found in the actual proportions according to 
die theory, with the laHn^so as to afford proofs even of the 
truth of the former; and some of the results display viawa 
Tory diftrent from those which have been hitherto pro poo a d . 
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The rtaalaier of the paper will be read oq a tucceedii^ 
eveoiiig* 

At the eauie meeting* an abetract of a new paper, by Mr. 
iMider Dick, on the nuallel Rpads of Lochaber* wm read. 
UpOA coneidering the paper which he had prepared on the 
IteiJM Roads of Lochaber since his second yisit to that dis- 
trict he was satisfied that it would not be very intelligible if 
reed to the Society, owing to the frequent references to the 
sap and drawings* He therefore contented himself with a 
Tarf fow remarks explanatory of the views he entertained of 
this interesting subject* 

In a fimner paper, he d^Msribed the general nature of these 
ahelfiet. He has since ascertained, by sereral observations, 
thai they are perfectly horizontal. One very remarkable cir- 
etmstance attending them is, that in one or two instances they 
can be traced in a perfect circle, around little isolated hiU% on 
a kvel with the corresponding line on the sides of the valley. 

In his fbnner visit to Glen Roy, lie traced the shelves in 
that valley only ; on the late occasion, however, he discovered 
that they are also to be found in Glen Spean and Glen Gluoy. 
This last valley contains one range, at an elevation of 13 feet 
klgher than that of any of those in the other glens. The two 
abelves nest in altitude, are to be found in Glen Roy alone^ 
The uppermost mas through both lower and upper Glen Rpy? 
mui toes itself in the flat mossy ground, forming the summit 
level of the country near the Loch of Spey. Besides these 
twa ebelvei^ which are the particular property of Glen Roy, 
Ifhere is another at a lower level, common to Glen Roy and Glen 
^lean. Its two extremities are to be traced — one on the moun- 
tain of Ben-y-vaan, near High-bridge— and the other on the 
side of Aanachmore, one of the Ben Nevis groups, nearly op- 
posite. This shelf may be followed almost every where in its 
I through both glens. It runs up the whole extent of 
\ Sfiean, Loch Laggan, and the river Pattaig, as far as the 

lof Muckull« where it alveeps round on what is the sfimmiit 
levslof the oouiitry there, and returns back. It is also dis* 
tined^ traoed runniiig into the viUey of Loch Treig. 
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In the paper formerly refid to the Society, Mr. Lauder Dick 
stated it as his opinion, that such appearances in general were * 
to be attributed to the operation of the waters of a lake. His 
last inspection of those in Lochaber has not only confirmed 
his conviction of the truth of this theory, with respect to 
them, but has led him to imagine that he has discoyered the 
boundaries, extent, and shape of the ancient lakes, as weU at 
the cause which produced their evacuation. He conceivei 
that he is warranted to conclude from the obseryatk>Qs he has 
made, that Glen Gluoy was at one time an independent lake, 
having its level twelve feet above the lake of Roy, whea at its 
hi^iest, into which it dischai^ged a stream from its N. £. ex- 
tremity. .Glen Roy must have contained an independent laktf 
in two different states, as indicated by its uppermost and tit^ 
cond shelves. Whibt in the first state, its level must hare 
been such, that it discharged its waters, and those tributary 
to it from Loch Gluoy, in the direction of the Loch of Spe;^ 
and by it towards the eastern sea. When this was the case, 
a barrier must have existed at the mouth of Glen Roy, sepa*' 
rating its lake from one at that time occupying the whole 
valley of the Spean, at the level of the lowest shelf of all,-* 
and which has such a relation to the summit level at the Pass 
of Muckull as to warrant the conclusion, that it must have 
sent its stream through it towards the eastern sea, by the 
course of the river Spey. Two different ruptures took place 
in the barrier of division between Lochs Roy and Spean. The 
firsty diminished the surface of Loch Roy so much, as to ren- 
der it tributary to Loch Spean :— The second breach reduced 
it to the level of Loch Spean, of which it now formed a por- 
tion. Whilst the lakes were in this state, Mr. Lauder J>ick 
supposes that the whole ground at their south-western end 
was one unbroken mass, and that the great glen of Scptland 
had then no existence^ and consequently, that what are now 
the mouths of Glen Gluoy and Glen Spean were shut in by a 
terra fir ma ^ and that the united waters of the whole lakes 
formed at .ver, running through the Pass of MuckuUt towards 
the eastern sea. 
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An examinmtion of the Glen-mor-na-albin, or Great Glen of 
Scotland, stretching in a diagonal line across the island from 
Invemese to Fort William, has convinced me, that it has owed 
its origin to some convulsion of nature, and that the opening 
of this vast chasm, was the cause of the dischaj'ge of the water 
of the lakes, and of the change of the direction of the current 
of the rivers, which now nm to the western, instead of to the 
eastern sea, as they seem to have done formerly. He conceives 
also, that the horizontal shelves of Lochaber, and this vast 
crack across the island, reflect a mutual light on each other, 
elucidating the history of both. 

March I6th. Professor Leslie read an account of liis new 
instrument called the iEtherioscope ; but as a full description 
has already been published, it is unnecessary to give any ab- 
stract of his paper at present. 

At the same meeting. Dr. Brewster communicated to the 
Society a paper on a new theory of Double Refraction. 



Aet. XXI. On Street Illumination. By John Mit- 

LIMGTON^ Eiq. 

j\t a time when the lighting up of our streets is so^much 
improved by the almost general adoption of coal gas, any obser- 
vations on this head may be deemed superfluous ; but the 
possession of a good light, affords no reason for the waste of it, 
which constantly occurs from the dark colour, and light ab- 
sorbing nature of the covers which are at present made use o{ 
for street lamps. It was not a little amusing, before the pre- 
sent general introduction of gas lights, to observe the Tarioui 
expedients which were resorted to in the streets of London, to 
au^ent the scanty pittance of light which Was allowed to the 
inhabitants by the penurious contractors for the supply of oil ; 
and the confines of each parish could be clearly ascertained by 
its bnll*i eye lenses, dazzling the eyes of the passenger at every 
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tMrty yards^ and then leaving him in almost total darkness ; 
or by the various contorted reflectors twisted into almost every 
shape which imagination could suggest, though in most case3 
without enough of optical knowledge to know what their effect 
v^ould be until tried for a season, when they were roost fre- 
<|oently laid by to give way to new forms equally iDcfficacious. 
These were in a great measure rendered nugatory by the very 
exoellent and ingenious lamp of Lord Cochraue, for which be 
obtained a patent, but which was afterwards set aside by th« 
decision of a court of law. These lamps have been for aome 
time used in the parish of St. Anne, Soho, and 8t. John the 
Baptist, Savoy Precinct, and are decidedly the best street lamps 
for oU which ia*e at present in use. Their principle depends 
upon constantly admitting a current of atmospheric air to 
play upon the burner through a tube, titttead of inclosing the 
flame in a glass vase, having but one comraoa openiug at the 
top for the passage of the smeke outwards, and the entry of 
that air which is necessary to support combustk)n; and by 
covering the whole opening of the glass vase with a con- 
cave reflector of planished tin placed above the flame, which 
reflects all that light downwards which in all other cases is 
last The flame of these lamps is made rather larger than 
usual» which of course implies a greater consumption of oil ; 
but in thb his Lordship was guided by true philosophical rea- 
soning; since it was acMrately ascertained by Count Rumfbrd. 
that if burning 5228 grains <tf oil in a given time produced, 
100 degrees of lighti as measured by his photometer, that 441 
grains consumed in the same time would yield 600 degree of 
light; whUe 560 graUw produced 900 d^^rees: and thus a 
six«fold light was pfodoced by lesi than a double quantity of 
oil ; and by the tother addition of little more than half tjie 
first quantity, the orighial U^t was increased in the pro- 
portion of nine to one ; which prodigious increase Count 
Rmnfbrd accounted fbr^ on the present generally received 
doctrine ai flame, viz. that as the particles of which flame is 



* See his Seventeenth Experimental Bssay on Light. 
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VOtnpoQed are so far cooled as to be no longer red hot, they cease 
to be laminous ^nd cooscquentljr to be vUible ; the object in 
•U cases of illumination, is therefore to preserve the he^jt of 
fiame a^ loit^ as possible, which will be accomplished by prp- 
fkiciii^ a larger fire froqo uniting the oU u$ed in two lamps to 
be consumed in one wick in the same time, whicjb by the fijre- 
going ext)eriraent6, owing to the increase of heat, will produce 
lighf in the pmp )rtion of (J to I. 'This circumstance was fully 
proved ifi St. Joliin's parish before named, when although but 
hidf the usual njumber of lamps were uae4 ifi the streets, at 
least three times as much beneikial light was produced, as by 
4be old method. 

Although the reflectors adopted by Lord Cochrane are the 
mH»t efficient w^idi I huve seen for producing that equal dis* 
tribution, instead of concentration, of light, whichis so desirable 
in the !»treets of a town, yet they possess disadvantages which 
have not yet been overcome. They, in common wKh all the 
otMbr reflectors I have ^seen, are made of planish^ or ham- 
mered tin« and so polished, that when new, they reflect a toler- 
ably perfect image of the flame ; but aUlu>ugh tm, from its 
cheapness, is perhaps the best metal which can be used, atill, 
notwithstanding they are better protected from smoke in Ix>rd 
Cochrane's lamps than in many other^^ they are liable to 
oxidation or tarnish, by which they become inefficient; nor can 
Ihey be expected to be kept in proper order by the parties to 
whose care they are entrusted, their numbers being great, and 
,the time for attending to them very limited ; besides which, 
tin, from being thin, is liable to braises and loss of its proper 
£gure, and as it oonsists merely of iron plates thinly coated 
with the soft metal tin, this soon wenrs away by cleatoii^, 
when a)l power of reflection is lost. . Besides this, a perfect 
Mflecting surface is not necessary, nor indeed so good, in a 
street lamp, as one which, from not absorbing the light, 
throws it .downwards without producing a focus or concen- 
tratJQii of light sufficient to dazzle the eyes of the passengers. 
My attention being drawn to this subject about ten years ago, 
I wa» i^»4^cq4 to try aouiuber of cxperlpientsupon the powos 

N3 



Digitized by 



Google 



180 Mr. Millington on Street ttlumination. 

of different reflecting- substances, and I found none of the m 
so efficient for throwing down a plentiful and equally dififused 
light as the common glazed white earthen ware, of which 
dinner plates and dishes are usually made, and of which any 
one may convince themselves by simply holding a white plate 
in an inverted direction over a lighted lamp or candle. I pro- 
posed that flat circular plates or reflectors 6f this materiel 
should be made of a diameter equal to that of the opening of 
the glass vase containing the lamp, or the tin cover which is 
placed upon it, and that a hole of about two inches diameter 
should be left in the middle of the plate or reflector, or directly 
over the flame, wherever it might be, for the escape of the 
smoke, so that a plan of the reflector would appear like 
fig. 1, and a section through the middle of it like fig. 2, which 
also shews the situation of the flame. 




Upon mentioning thb to some of the leading parties in a 
London parish, the only objections which were made were, 
the fragile nature of the material, and its liability to beconie 
smoked, and lose its reflecting power ; and I was requested to 
make some trials on these points, which I have since done, 
though I have never till now thought of making them public 
The result was, that if a lamp is properly trimmed and ad* 
justed, (i. e. the wick not placed too high, which never U the 
case with the street lamps which are contracted for), no detri- 
mental quantity of smoke is deposited in two or three nights 
burning, and when it does accumulate, it is instantly removed 
by a bit of tow or rag, with much less trouble than is neces- 
sary to keep tin reflectors hi order. These lefleetors may be 
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Terj conveniently fixed within the cover of the lamp so as to 
lemove with it, by three or four bits of tin or wire soldered 
to it, and bent over the edge of the reflector, so that it has no 
chance of being broken except by a fell of the cover; and 1 
find upon enquiry, that if such reflectors are obtained in' 
a wholesale manner from the Stafibrdshire potteries, they 
can be furnished at from three halfpence to twopence each* 
The flat under surface of flg. 2, will, I think, be the best for 
general use, but if a greater dispersion of light should be' 
desirable, a reflector, of which fig. 4, is a central section, may 
be adopted, and on the contrary, where a concentration of 
light is wanted, as over door-ways, the concave form of fig. 8. 
the under surface of which is a portion of a hollow sphere^ 
may be* used. 



i^.-X 




Any of these reflectors, it will be seen, are applicable to 
Lord Cochrane*s construction of an oil lamp ; and since the 
general introduction of gas, which has in a great measure 
removed the objection of their becoming smoked, I think they 
win be found of utility to the public in all cases where light is 
to be cast downwards by reflection. Where the obstruction 
of an opake reflector would be detrimental, and it is desirable 
to difluse light in all directions, and at the same time to con- 
centrate it on one particular object, or in one line, the use of 
a hollow cone of polished metal or earthenware, like a speaking 
trumpet, and having a similar opening at its apest, to the ex- 
terior of which the flame is to be applied, will be found very 
advantageous. 
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Art. XX f. Expedition to the Polar Stew. 

$. HE expedition, consisting of four ships, destined to make 
di^overies in tlie pplar regions, is to leave llieTlianies in a few 
days : two pf the ships are to proceed northerly into what has 
been termed the polar basin, and to endeavour, by passing 
close to the pole, to make a direct course to Hehripgs Strait ; 
the otjier to push through Davis* Stmit for the north-east 
C(>a&t of America^ and to ])roceed to the westward, with the 
•triew of passing Behring's Strait. The article on the sub- 
ject of the North-west Passage in the last Number of the 
Quarte]:lj Review, ha« displayed so completely all that can 
be said in favour of the probable issue of these ex|>editioiis, 
and also has detailed the difierent facts which have lately been 
noticed respecting the changes in the arctic regions, that we 
shall conceive it best to consult the advaiita^ of our gdoeral 
readers by not entering into any det^iils on this subject; but 
there is one point which we think it important to notice, be- 
cause it should seem, that the writer of the artick- in question 
has either treated too lightly the authority of fbieign geogra? 
phers, or was not acquainted with all the facts stated by M. 
Malte le Brun, in his Histoire de la Geographies 39^, or the 
authorities referred to by him. 

We allude to the disputed point of llie former existence of 
a colony on the east side of Greenland^ In the Review* above 
noticed, it is stated, — " It is generally admitted, thai for the 
** last four hundred years, an extensive portion of the eastern 
" coast of Old Greenland has been bhut up by an impenetraSle 
** barrier of ice, and, with it the ill-Fated Norwegian or Danish 
" colonies, who were thus cut off at cmce from all communi- 
'* cation with the mother country — that various attempts have 
'Vbeen made from time to time to approach this coast, with 
** the view of ascertaining the fate of the unfortunate colonistj, 
"but in vain; the ice being eveiy where impervious; and 
" that all hope being at length abandoned, that part of this 
** extensive tract of land which faces the east took the appro- 
*^ priate name of lost Greenland. 
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^ A central ridge of Mty moantaiiiB, covered with perpe- 
** tual Bnow, and strctcbin^ from south to north, divides OM 
*' Greenland into two distinct parts, called, by the ancient 
** Norwegian and Danish colonists, the East Bygd and West 
'** Bygd ; between which all cooiaiunicatioa is totally cut off 
*' by hind, and by sea also, since the 6xing of the icy banier. 
'* The colony on the west side increased to four parishes, con- 
'* laining 100 villages ; but being engaged in perpetual hostility 
'* with the Esquimaux, the whole were ultimately destroyed by 
*' then. The Danish colony on the eastern was still more ex- 
" tensive than that on the western side. The country was 
•* named Greenhmd from its superior verdure to Iceland.'' 

The writer then, after enumerating the difierent attempts 
which were made by the Danes to find this supposed lost 
colony, observes, — " after so many attempts, both public and 
■' private, how the Danes can now pretend to doubt, as one of 
•* their writers aflfects to do, whether there ever was a colony 
«< on the eastern side, is to us quite inexplicable, unless it be to 
** ptUiate their negligence at the first apprcMch of the ice, and 
** their want of huouuaity since. The Danish government, 
« however, entertained no such doubts ; for so late as the 
** year 1786, Captain Lowenore, of the Danish navy, was 
** sent out lor the exprtse purpose of re-discovering tlie okl 
•< colony on the eastern ooast, but he was unsuccessful. 

'* It has fallen to the lot of the present age to have an oppor- 
«« tiinity, which we are sure will not be neglected, of instituting 
" an inquiry into the £Ue of these unfortunate colonies. If, 
^ as is most probable, the whole race has perished, some re- 
** mams may yet be found, some vestiges be traced which may 
'*ihrow light on thek ccmdition after the &tal closing of the 
« ice upc» them." 

In opposition to this, we lay before our readers the follow- 
ing extracts from M. Bialte-Brun's History of Geography. 

" The number of colonists of Greenland were inconsider- 
*« able, not above a third of one large parish of Norway ; and 
« a Bis^iop was put over them, by reason of their distance 
*• from the mother country. The Scandinavian colonics in 
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*' Greenland were divided into two districts, the tceiterrty which 
•' had bat four churches ; the other eastern^ where the remaina 
** of two towns, or rather hamlets were found. This fact of 
" the division into eastern and western," observes M. Make** 
Brun, *' has given rise to a material error in geography; it being 
** supposed that the eastern colony was on tluit part of Grtea- 
^* land opposite to Iceland.* 

** And all the descriptions of East Greenland were appBAl 
" to these coasts opposite Iceland, which were in fact unknoiwn 5 
*' and imaginary bays and promontories, dcc» were created and 
*' named. This mistake originated in Torfeus, and other loe- 
" landic author8,but a modern writer has cleared up this point. t 

** In examining the relations of the first navigators, it 
** appears that on quitting Iceland to make Greenland, they 
** steered to the S. W. avoided a coast surrounded by ice, 
*' doubled the point called Hvarf, and then made to the 
** N. W. in order to reach the colony.f In quitting Ber- 
" gen, in Norway, to make the same point of Hvarf, they 
" steered straight to the west, and passing in sight of the 
^* Shetland and Ferroe islands, saw birds arriving from 
*' Iceland. On tracing these two routes on a chart, one is 
** persuaded that Cape Hvarf is the southern extremity of 
** Greenland, and consequently old eastern Greenland must 
" only have consisted of the most eastern and mo*^t western 
" portion of the western const. In feet, it Is only during the 
*' month of June that a fine verdure justifies the name of 
** 6fee;rland, which the Icelanders gave to this country. 

** Finally, the ruins of the ancient villages and the churches 
** completely sets this point at rest. Several w?re found cm 
** the south-west coast, and there been have fmmd as many as 
** seven churches ; and more ruins were found to the north of 
" Cape Desolation, none being observed in the intermediate 
^' space : and these two series of ruins shew, without contra-* 
** diction^ the site of the two colonies.*' 

* Amgrim Jonc Specimen Itland: II. 140. Torfeus, &c. , 
+ Enger^ on the true lituation of Eastern Greeniaodi in the Me- 
raoirs of the CEcomonic Society at Copenhagco. 
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With respect to the saccess of the expedition, we are not so 
naguine as the author of the Review, nor do we consider the 
ariidequoted, as having treated the subject with impartiality; 
at kait it appears to us, that many probable obstacles have 
beeakfit unnoticed, and that there are many objex^tions to the 
theory stated^ which have not been £drly met, and which we 
shall notice more at length in our next. That there are many 
dnromstances which lead to the supposition of a North-west 
passage cannot be questioned, though the facts stated relating 
to the currAts &c. might be accounted for on differentgrounds ; 
and the harpoons found in the Pacific may have first been obtain- 
ed by the Esquimaux from the Dutch, and been carried across 
the Continent of America. Neither is there any conclusive 
reasoning produced to shew that vast bodies of ice may not be 
formed in the open sea, as suggested by Mr. Scoresby : and at the 
Sooth Pole, where there is a still greater collection of ice, no 
land had yet been discovered ; that the shape and quantity of 
ice in these seas is at all times varying, is unquestionable, 
and of late very considerable variations have been observed ; 
but it is not probable that any real change afifecting the 
whole nature of these regions, or essentially altering their 
character, has taken place. From all that we can col- 
lect, it seems that the greater number of ships which have 
frequented these seas have been, on reaching the high la- 
titudes, beset by ice^ as happened to Lord Mulgrave, and 
obliged to return* Some few of the many have by an acci- 
dental change of the wind, been enabled to proceed beyond 80<*, 
and then have not met with any obstruction to their further 
course ; but these events have been accidental ; and we cannot 
but think that the roost probable mode by which the Pole will 
be reached, if it ever is, will be by some one of the whalers, who 
will be enabled to avail themselves of any accidental opening 
or favourable wind. By the Act just introduced, all obstacles to 
this this being done by the whale ships have been removed. 
Lord Cochrane, we have heard, has fitted up a steam vessel, in 
which he means to attempt to reach within such limits of the 
Pole as will entitle him to the parliamentary reward. One 
advantage to be derived from a steam vessel in the navigation 
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of these seas is, that the teasel wHl be able to praeeed during 
a calm, the period at whith other vessels are in the grealest 
^uQger of being beset with ice. How ftir the viachiiieiy of a 
steam ressel may be worked in seas incttmbered with Ma> we 
are anable to form an opinion.* v >^ 



Art. XXIIL On the new British Mtthod of preparing 

Flax and Hemp. . ' 

1 B B method which has lately been introduced in Engtand, 
of preparing flax and hemp by the dry process, has of late 
excited considerable interest^ not only in this country but on 
the Continent, and some remarks have appeared upon it in 
hei Archwei PhilosaphiqHes et Lit^aires, which call for a 
reply. 

It is there stated with truth, that Mr. Lee obtaihed the 
King's letters patent fgr his process, the particulars of which 
were kept secret by orders of Government (meaning, no 
doubt, by the Act of Parliament which was passed for that 
particular purpose) ; and that Messrs. Hill and Bundy have 
since obtained a patent for another process, affirmed to be 
preferable to Mr. Lee*s, and that Government have also forbid 
its publication ; so much do they believe it to be the interest 
of England to enjoy, exclusively, the process, the results of 
which are of such great importance to European industry. 

It goes on to state, that the French Government, which 
suffers nothing to escape that can contribute to the national 

* In tiie article we have qnoted, the noo-exttlenoeof iandl in a 
northerlj direction in the part termed Baffin's Bay, and to the north 
of Behring*s Straits, is nearly taken for granted; Captain Burney 
has maintained, (and upon grounds which are scarcely tooched in 
the Quarterly Review), tiiattheie exists a portion of land north of 
Behring*s Straits, and which he supposes unites Asia with America. 
With respect to the formation office ia the polar seas, it will be 
seen from the paper of Mr. Scoresby on this subject, that he is at 
issue with the writer in the Quartely Review $ and if the fact af 
the formation of ice independant of land is once admitted, ail pro- 
bability of the polar seas being so free of ice as to be aavigaUe, is 
removed . It seems absurd to us to expect any benefit ia a commercial 

Soint of view, from a diminution or the distance to China by the 
isoovery of a northern passage, when the dtActdty ^ich m«at 
attend such a voyage is considered. 
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prosperity, ordered researches on this subject to be undertaken 
pt the Conservatoire Royal des ArU et Metiers; and that M. 
CkrktuiD^ the director of that establishment, although ^e- 
barred frun^ any Jinformation as to the Bnglish mode «f pro- 
fsedure, bad eflfected a very simple machine, consisting of 
ndlers fluted longitudinally, and certain other apparatus, 
whick is briefly described, and which was found to answer 
mat perfectly the purpose for which it was intended. We 
tkttTBftire !M ourstavca called upon to state, that the kst- 
ptM/td patent was taken out by Mr. Bundy only, instead of 
Itosia. HiU tod Bandy ; and that this patent was enrolled in 
Ilia usual way, without any Act of Parliament, interference 
af Ckyverameut, or attempt at secrecy. On the contnry, the 
my ^ h i iwr y was publicly exhibited aod explained by Mr. Mil- 
Biigtoii more than once, in his Lectures at the Royal Institu- 
tioD, hefon very numerous assemblies, as will appear by 
Inference to the account of his Lectures in the kst^^umber; 
$uid it has since been shewn and explained, both by the 
proprietors and by Mr. Millington, to sereral foreigners of 
distinction, and, in &ct, to eyery person who was desirous of 
information on the subject. Mr. Bundy also obtained a 
French patent, and enrolled his drawings at Paris, very soon 
after the English patent was granted, for the protection of. his 
particular and individual interest ; but surely this ought not 
to iie omistrued into any wish, on behalf of the English natioa» 
to keep that to themselves which can be useful to the world 
at large. 

We understand that the Queen has adopted the use of these 
machines at FrogiAore with perfect satisfieiction, and that by 
their means she keeps 40 poor persons constantly at work. 
Thb is a meritorious example, worthy to be followed by every 
opulent landholder ; and we beg to refer our readers to the 
benefits likely to accrue to the nation from the encourage- 
ment of flax husbandry, as detailed in the Report and Evklence 
of the Hou^e of Commons, given in the present Number. 
The whole month of April is an advantageous time of the year 
for sowing flax and hemp seeds. 
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TO CORRESPONDENTS. 

Trinity College^ Cambridge, 6 January ^ 1818. 
The Editor thanks Professor Cumming for the following 
letter, which he communicated to Mr. Daftiell, whose answer 
ifl annexed. 

Dear Sijk, 
In the last Number of the Journal of the Royal Institutioo, 
there is a paper by Mr. Daniell, which however ingepiioaft in 
other respects^ Involves an error that appears to me iaUl to 
his hypothesis. He supposes (page 38) that because thesupeir 
fieies of an octohodron is double that of a tetraedron, its solid 
content is likewise double ; and that, since in the instance be 
has given» there are 44 spheres in the ttctoh^dran, and only 
20 in the tetraedron, the specific gravity of the former solid 
should be greater than that of the latter, as " containing 
more than double the number of particles under a double sur- 
bcc.*' I need not tell y(m that the surfaces of the solids have 
nothing to do with the matter, for the specific gravities of the 
solids will be as their weights directly, and their tohmes in- 
versely. If n be the number of spheres in the side of the 
equilateral triangle on which these solids are erected, the 
whole number of spheres in the octohedron will be to those in 

thetetraedroo, as -^ <2 n*+l) is to 4^. (^*+Sii+2), which 
3 o 

when the number of spheres is indefinitely great, becomes the 

ratio of 4 to 1. 

The volumes of the solids are to each other in the same 
ratio of 4 to 1 ; it follows then, that their specific gravities 
should be equal, and that Mr. Daniell*s reasoning, so far as it 
is founded on mathematical considerations, is radically wrong. 

Were I personally acquainted with Mr. Daniell, I would 
have written to him ; as I am not, you will, I hope, excuse my 
troubling you on this subject. I do this with the less reluctance, 
as I conclude you would wish rather to have the opportunity 
of correcting any mistakes that may appear in your Jounutlt 
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than tb allow them to remain till they are animadverted upon 
in any other publication. 

Believe me, dear Sir, truly yours, 

J. CUMMIHO. 

M r» Daaiell is much obliged to the Editor for Professor 
Cumming*8 friendly comn^unieation. He hastens to acknow- 
ledge and correct an error into which he has very carelessly 
fallen, and which materially afiects the latter part of his second 
pa^er on the Elementary Construction of Crystals. He 
would, however, still venture to suggest, that an attentive 
consideration of the sty^ucture of a comer of a cube, as com- 
piled of spherical atoms, upon the octohedral arrangement, 
would demonstrate the possibility of a different elementary 
arrangement in different parts of the same solid, and that con- 
sequently, equal weights may not necessarily be included under 
equal vdluffies. 

Letter from Dr. Prout to the Editor. 
Sit, 

1 beg leave to correct an oversight in your late review of 
Dr. Thomson's Chemistry. In vol.7, p. 111> of the Annals 
of Philosophy, you vrill find a second paper by me on the same 
subject as that you have quoted, in which several mistakes 
occurring in the first are corrected, and among others, one 
respecting ammonia. In this second paper, you will find that 
I agree with Dr. Thomson in considering ammonia as a com- 
pound of one atom of azote and three of hydrogen. 

I beg leave also to refer ypu to vol. ili. p. 41 5, of the Royal 
Institution Journal, where you give an extract from a German 
paper, of which you appear to have thought favourably. The 
resulta there given coincide precisely with those I had long 
before published in the two papers above alluded to. 
I am. Sir, your*s, &c. 

W. Peout. 
8^ Sauthamptm Street, Bloomdmry, 

S3 JoKuofy, 1818. 

Ttim commtmication of Dr. Prout materially strengthens 

our argument against hasty determinations of chemical 

equivalents and atoms, and sets in a striking point of view 

the dajiger of jrielding to the flicility of round numbers and 
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numerical -coincidences. It appears, upon malcjog the reference 
above directed, that three months had not elapsed from the 
period of the publication of his paper bt fiirt- Dr. Pr. ut found 
it necessary to publish •' a correction of nn ovei>'ii:!it whkh in- 
flttences some of the numbers given in his E»^/' uiut to direct 
that Gdme of the CQincidences and round numbers ^h(Hlld be 
•• empunged." 

With respeet to »tiie of«fv%iit wHhr which ive are char^d» 
we are' not accountable for it; we merely referred to Dr. 
Vrtnai^i paper, as directed by Dr. Thomson, who onfbrtunatelf 
has forgottea t^ quote the correc^iofu. 

Ma. Elmes on the Constrxtctiom op Pkisovs. 

To the £o2T0R of ike Journal of Science and the Arts* 
Sir, February % 181 8. 

In 'your last Number, Mr. J. C Loudon has done me tjie 
honour of speaking of luy late publicatit»n, *^' Hi nts for the 
improvement of Prisons," in terms of commendation, for which 
1 here take leave to thank him :— but in his very outset he iosi- 
nuatci that his commumcation to you, is ^ m addition to the 
information*' given to the public by me. This is so contrary 
to t^e fiacts, that I cannot suffer It to pass by unnoticed, as tbat 
part of the public who reads your very Useful work, may per- 
haps never aee mine, and unfair opinions of it and me, may be 
the reeakfl. 

Mr. Loudon next says, that his general p4Mi,ha8 the follow- 
ing ** advantage, whkh is indeed its charaderistic, that a pri^ 
toner nuty, during the whole time of his imprisonmenlf keep 
himself perfectly retired 4ind unseen by any other prisoner, if hi 
choose ;** and of course this being ** in addition to** mine, it is 
no part of my plans. In reply to this, I liave only to request 
attention to page 16 of my work, where the third advantage 
of my system is fully stated to be that " from each prboner 
^ving perfect seclusion from the rest, in the night, or when- 
ever such seclusion may be desirable." So much for Mr. 
Loudon*s " characteristic" being " in addition to'* mine. 

Mr. Loudon then, most properly, exposes the defects of 
almost all thp prisons and penitentiaries, both ip England sgod 
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on the continent, which he my are the wMt of the means oC 
a complete and constant separatioQ of piisonien ; aiid then 
Bays, that the cksign which he submits to you possesses the 
advantages of security and space for mr and hcerctse^ with the 
mea&s of complete and continual septaratiaih *' more completely 
than any prison yet built in this country, and in execution is 
not more than usually expensiFe.** This assertion also by im« 
plicatioin insinuates from the first quotation that this is also in 
addituHk to mine. In reply, I shall agam relier to nty pamphlet^ 
page 15. 1 expressly state my first object to be, " that most 
desirable of all, a complete classi/katum and subdivision of all the 
pritoners;'* and to those who hare not my pamphlet, 1 beg to 
refer to the Monthly Magazine for October last, where one of 
my plans has been selected, and this very object explained and 
commended, although the whole of my plans have not had the 
good fortune to meet the approbation of my critic. 

With regard to Mr. Loudon's plan, it would not be becom- 
ing in me to say much ; but thus far I feel at liberty to assert, 
that his plan has been published tubsequently to mine, which 
he acknowledges to have seen ; that all the practical advant- 
ages stated to be in his, are in mine ; that I desire nothing 
more than that your candid readers will peruse and compare 
both our plans, and award the palm of originality to him who 
deserves it. However, Mr. Howard and others, to whom I 
kave publicly acknowledged my obligations, will take a consi- 
deraUe share. 

I also think myself at liberty to say, that with all the inge- 
nuity of Mr. Loudon*s plan, it is evidently too much the work 

of a theorist ; that his little yards would be in execution 
unwholesome sinks, his communicating galleries cumbrous 

and unuseful, and his radiated passages, splendid delusions. 
I have endeavoured in mine, to throw aside all I had learnt 

in the office as a draftsman and designer ; all my plans have 

be^i designed for economical execution ; and I do not hesitate 

in asserting, they are the cheapest and most secure of any yet 

executed. 
In sajing this, I deprecate the charge of ^;otiaai, and 

boasting ; the system is neither mine nor Mr. Iioodm^, but 
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Howard's ; therefore I am bold in praising what, that great 
man suggested. I have, as I confess in my preface, done little 
rnore than make practical illustrations of that great phikn- 
tliropbt*s inexe<hitable theories. 

That you may judge for yourself, I have taken the liberty 
of enclosing you one of my pamphlets, and trust to your can* 
dour and liberality, to do me justice by reading the -parts I 
have marked, and inserting this letter, with any remarks or 
quotations you may think proper to honour me by inserting, 
in your valuable and highly useful work. 

I am. Sir, &c. 

Jambs Elmbs. 

We beg to thank Dr. Francis of New York, for his corres- 
pondence and promised communications ; and are obliged to 
Messrs. Eastburn and Go. for the copies of the American 
reprint of our Journal, and much flattered by their high 
opinion of its merits. 



The difficulty of communicating with Mr. Watts, and the 
extreme accuracy required in printing a paper of the descrip- 
tion of that with which he has favoured us, has obliged us to 
omit it in the present Number. We shall be happy to act up 
to his suggestions respecting it, on any future occasion* 



Our Correspondent F. C. M. need be under no apprehenmn 
of our falliitg into the error which he kindly catitions us 
against. The article he alludes to has no ^' party spirit*' in it; 
any other person who had similarly written would have been 
similarly spoken of, as indeed one of the articles referred to 
anpply shews. The other notion is really too silly to require a 
grave answer. This Journal is edited at the Royal Institution, 
by permission of the Managers, and consistently with the 
" Bye Laws," but the Editors alone direct its contents, and are 
iolely responsible for them. In other respects, we are much 
obliged by F. C. M.*8 very serisible advice, which, hoivever, he 
must be fully aware is easier given than followed ? i 

Semper ego auditor tahtum ? Nuuqaamne reponam ? 

Vexatuatotias? * * * * 
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Aar. XXIV. MfTioaoLooicaL Diary for the Months of 
Deoemben January, and February, 1818, kept at Barl 
Spbmcir's Seat at Althorp, in Northamptonshire. The 
Thermonieter hangs in a north-eastern aspect, about five feet 
fricm the ground, and a foot fix>m the wall. 
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Select Ud of New Publicatiom during the Three hU 
Months. 

BOTAKY. 

Muicologia Britannica. coiita»i»g th» Mosses of Great Bri- 
tain and Ireland, systematically arranged and described ; with 
plates illustrative of the characters of the genera and specie. 
By W. Jackson Hooker, F. R. S. and Thomas Taylor M.D. 
M,R. h A. &c. With 31 plates, 8vo. ll. 11«. Sd. 

Mathematics and Nai;uaal History. 

Nautical Almanack and Astronomical Ephemeris. ^b« 
lished by order of the Commissioners Of Longitude for t^ 
years 1818, 19, and 20. Royal 8vd, 6s. each. 

Tables requisite to be used with the Nautical Almanack for 
finding the Latitude and Longitude at Sea, 8vo. Ss. The 
Appendix, 2s. 

Evening Amusements, or theBeaaties of the Heavens dis- 
played ; in which several striking appearanees to be observe 
in various evenings in the Heavens, during the year 1818 ^aie* 
described. By W. French^ Esq. M. A. ISmo. d«. 

A Synoptical Catak^^ue of British Birds, intended to iden- 
tify the species mentioned by difierent names ia several cata- 
logues already extant. By Thomas Forster, F. L. S. 8vo. 3a. 

Mbdicine, Avatomt, and Chirvbgbrt. 

Account of some Experiments made wH:h the Vapotfr of 
Boiling Tar, in the cure of Pulmonary Consumptions. By 
Alex. Crichton, M. D. F. R. S. 8vo. 2*. 6d. 

Transactions of the Association of Fellows and Licentiates of 
the King*s and Queen*s College of Fhpicians in Ireland, 8vo. 
vol. XL Us. 

Medico-Chfrurgical Transactions, published by the Medical 
and Chirurgical Society of London. 8vo. vol. 8. part 8. 
^Of. 6d. 

An Essay on l^e Disorders of Old Age, and on the mea^ 
for prolonging human Life. By Anthony Carlisle, F. R. S. 
F.S.A. F.L.S. 8vo. 5«. 

The Continental Medical Repository. ByE. Von Bmbden. 
Nos. 1 and 9. 8vo. 3». 6d. each. 

Observations on some im|)ortant points in the practice of 
Military 8urg«ry, and in the arrangement and police ofHos- 
pitals, illustrated by Cases and Dissection. By John HenneOt 
Deputy Inspector of Hospitals. 8vo. l%s. 
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Kemoira and Reporb on the efficacy of Sulphurous Fumi- 
gation in the treatment of disease of the Skin, Joints, and 
Glandular S3r8tem, &c. &c. &c. From the Frendi of J. €• 
Gales, M. D. l]]u<>trated with several coloured Engrayings* 
118 Cases, and copious Observations. By Rees Price, MemW 
of the Royal College of Surgeons, 8vo. 

An Essay on the Human Ear, descriptive of the causes of 
Deafness, Diseases of the Ear, modes of Cure. &c. By W. 
Wright, Esq. Surgeon Aurist to her Bfigesty. 8to. Cs. 



Natioatxov. 

The possibiHty of approaching the ^orth Pole asserted. By 
the Hon. Daines Harrington. With a Map and additional 
rbservations. By Col. Beaufoy, F.ILS. 8vo. 9«. 

ToFooaAmv, Votaocs, aho Tratbls. 

The History and Antiquities of Croydon. By the Rev. P. W. 
Garrow, B. D. with plates, 8vo. 

Anecdotes respecdng Cranboume Chase. By W. Chafii^ 
Clerk. 8vo. 4s. 

Introduction to the Beauties of England and Wales, compris- 
ing Observations on the History and Antiquities of the Britons, 
the Romans in Briton, the Anglo-Danes, Anglo-Saxons,^ and 
Anglo-Normans. Together with Remarks on the progress of 
Ecclesiastical, Military, and Domestic Architecture in sue* 
ceeding Ages. With Maps, &c. &c. By James Norris Brewer. 
Demy 8\-o. If. 4<. royal 8vo. ll. 11*. 6d. 

Observations, Moral, Xfiterary, and Antiquarian, made dur- 
ing a Tour through the whole of the Pyrennees, France, Swit- 
sarhmd, Italy, and the Netherlands, in the years 1814 and 
1815. By John Milford, Jan. late of St. John*s College, 
Cambridge. 8vo. 2 vols* ]/. U. 

The Narrative of Captain Tuckey ; the Journal of Professor 
Smith ; and Miscellaneous Observations on a Voyage of Dis- 
covery up the River Zaire, or Congo, in South Africa ; with 
MM Introduction explanatory of the Motives and Objects of the 
Ejipedition, with Biographical Notices of the unfortunate Suf- 
ferers : and an Appendix, containing a systematic Account of 
tlie Natural History of Congo, along the Line of the River. 
With a Chart of the River, several Engraved Views, numerous 
Wood Cuts, and Plates of new and interesting Objects of 
. Natural History. Published under the direction John Burrow, 
Esq. F. R. 8. In 1 voL 4to. 2i. 2#. 
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AcoouDt of a Voyi^ of Discovery to the Western Coast of 
Corea» and the Great Loo Choo Island, in the Japan Bern, in 
H. M. S. Lyra. By Captain Basil Hall, R. N. F. R. S. L. et K 
with a Vocabulary of the Language of that Island by Lieute- 
nant Clifford, R. N.» and an Appendix, containing Charts and 
various Hydrographical and Scientific Notices. Illustrated by 
l^ht coloured Engravings, after Drawings by HavelU of Sce- 
nery, and the Costume of the People of Corea, and particularly 
of the more interesting Inhabitants of Loo Choo. In one 
volume, 4to. 8l.8f. 

Notes on a Journey in America, fttmi the Coast of America 
to the Territory of Illinois ; by Morris Birkbeck, author of 
Notes on a Tour in France. Bvo, 69. 

The Personal Travels of M. De Humboldt to the Equinoctial 
Regions, of the New Continent, during the years 1799-1804. 
Translated by Helen Maria Williams, under the inunediate 
inspection of the Author. 8vo. vol. 3. U. 1«. 

Narrative of My Captivity in Japan, daring the years 1811, 
1812, and 1813. With Observations on the Country and 
People. By Captain Gollownin, R. N. 8vo. 2 vols. 18#. 

Rome, Naples and Florence, in 1817* By the Comte de 
Stendahl. 8vo. 10». 6d. 

Travels through some parts of Germany, Poland, Moldavia, 
and Turkey. By Adam Neale, M. D. late Physician to the 
Embassy at Constantinople. 4to. 81. 3«. 



In the Press, 

L 
A BCANUAL of CHEMISTRY ; containing th« prindptl fWeCt of the 
Seienoe, amnged in the Order in which thej are dlicoiicd and iUustiated m 
the Lectores at the Royal Institotion. With a Prefatory History of the Scieooe. 
For the Use of Stodentt. By W. T. Bsakdb, Secretaiy to the Royal Society 
of London. In one Tolome 8vo.—- fFiUi be ready m Oa^tar. 

n. 

A COMPENDIUM of UNIVERSAL GEOGRAPHY, or a Description of 
evenr Part of the World, npon a new Plan, according to the Grand Natural 
Dhrisioas of the Globe ; preceded by a Histoiy of Ge^raphy, Ancient and 
Modem ; and with a General Theory of Mathematical, Pbyncal,and PdKtical 
Geography. Translated from the test edition of M. MaUe-Bnm ', with very 
important Additions, in 6 yoIs. 8to. 
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Abt. I. Signor Monticelli*8 Report to the Royal 
Academy of Sciences at Naples^ upon the Eruption of 
Fesuvimin December 1817* 

X B I f eruption of Mount Vesuvius began on the ^9nd, and 
terminated on the 26th of December last. On the 93rd I 
was at Resina, and on the 24th at Torre del* Annunciata, so 
that I had an opportunity of observing the two cturents of 
lava, one of which ran towards the plain of Pedimentina, the 
other towards Mauro. On the 24th, I remarked that the 
small conical hillock which stood near the centre of the edge of 
the crater had disappeared ; it seemed swallowed up by the same 
igoivomous aperture which raised it in 1816. The other 
smaller hillock upon the western ridge of the crater had also 
&llen in, and was swallowed up by a very large rent upon 
that side of the Volcano* — Instead of these hillocks, I found 
the recent lava curiously disposed in the manner of a wall, 
fortifying, as it were, the antient crater upon the east and 
west sides ; convex, and very irregular upon the north and 
south. Of this wall some parts are quite even and regular, 
looking exactly like our terraces ; the whole was ext rcuiely hot, 
and apparently incandescent in the interior, as seen through 
some of the holes and fissures. I have little doubt that parts of 
these walls were hollow, not only from this appearance, bu^ 
from the sound occasioned by throwing a large stone upon any 
Vol. V. P 
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part of them, ^pon the south, all fanner appearances are 
destroyed, and there has been produced a very gently inclined 
plain, covered with fine sand ; indeed it would have been im- 
possible here to have recognized the former edge of the crater, 
were it not for two large blocks of stone which were thrown 
up in the eruption of 1812, and which, though much changed 
by the action of two small fumarolee underneath them, which 
have burned since the year 1815, still serve as landmarks. 
This plain is often traversed by long fissures more or less per- 
pendicular, running east and west. 

On the second of March we counted round the crater four- 
teen apertures, most of which were still smoking ; one of them 
was circular, and about two feet in diameter ; it was per- 
fectly quiet, and appeared of an unfothomable depth. The 
largest of them is on the northern side of the crater, at a little 
distance from the great fissure which rent the cone asunder 
during the eruption of 1813, and which has been intirely ob- 
literated, or at least covered by the late formation of lava. 
Upon the north-east side, a little above the sandy plain, is the 
new crater, which poured forth the lava that cut the cone of 
the volcano, and took the direction of Mauro. This lava spread 
round the antient Somma, and upon the east side of that 
mountain descended through a wood, and passing before a 
house belonging to the Prince of Ottaiano, reached to within 
a very short distance of the principal street of Mauro. On the 
26th of December, while we were observing the progress of 
the torrent, from a small wood of oaks near the Prince's 
Casino, we were suddenly surprised and alarmed by the motion 
of the ground we were standing upon, and immediately after- 
wards, three small jets of flam^ made their appearance at a few 
feet only from us ; we therefore hurried away to a place of 
safety, expecting a repetition of the same phoenomenon, but 
we only observed jets of smoke here and there in the wood. 

Whilst observing Vesuvius on the 24th of December, I re- 
marked lava flowing from five apertures, which augmented the 
current that formerly issued from the south side of the cone 
previous to the destruction of Torre del Greco, and in which 



Digitized by 



Google 



Uruption of Vesuvius, in December 1817' 201 

Were small apertures emitting flame, and rapidly appearing 
and disappearing in succession. The Dght was very intense 
and splendid. 

On the north of the great fissure of the crater above alluded 
to, the recent lava assumed the aspect of basaltic columns. 

On the 27th of December, a cavern near Mauro was covered 
with a white incrustation of salt, sublimed from below ; its 
ijuantity was so considerable, that 50 or 60 people made a 
profitaUe occupation of collecting it ; for this purpose they 
either broke the stones, or scraped ofi^ the saline matter, and 
replaced them in their former situations, and a day or two 
afterwards they became again covered as before. We often 
saw the deposition of this sublimate, which I am induced to 
beliere required the presence of air for its formation, for it 
only existed near the surface, or in cavities open to the access 
of atmospheric air. The same observation applies to the beau- 
iifid specimens of sublimed oxide of iron (fer oligUte). Various 
other sublimates were deposited upon the lava, but in much 
smaller quantity ; their colours were chiefly yellow, red, and 
^reen ; they were most abundant near the large crater ; 
the yellow and red were deliquescent ; but the yellow and 
green permanent. The smell of muriatic acid, though fre- 
quently perceived near the large burning orifice of the moun- 
tain, was never observed in the lava of Mauro. 

The sand ejected during thb eruption was of two kinds ; 
one red and in large grains, found upon the west ridge of the 
mountain ; the other of a colour approaching to violet, and 
much finer. 

On the 35th the air was dark ; there was not a breath of 
wind ; but the sea on the coast was extremely agitated. In 
the evening there was a hail storm accompanied by red sand. 
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Art. II. Instructions for the Adjustments and Use of the 
Instruments intended for the Northern Expeditione.* 

Captain Kater's Directions for the use of the Instruments exeeiUtd 
under his Superintendance* 

On B of the many objects of scientific research which present 
themselves on the present occasion, is the length of the pen- 
dulum Tibrating seconds in a high northern latitude; and 
from the excellence of the instruments provided, we may con. 
fidently hope for results on this and on various other subjects* 
fsLT more satisfactory than any that have yet been obtained. 

A Clock is sent out with each Expedition, the pendulum pf 
which, cast in , one solid mass, vibrates on a blunt knife edge 
resting in longitudinal sections, of hollow cylinders of agate. 
The points to be determined are, the number of vibrations 
made by Ihe pendulum of this clock in a certain known interval 
of time ; the arc in which the vibrations are performed ; the 
temperature ; the height of the barometer ; the latitude and 
longitude of the place of observation; and (if practicable) 
its elevation above the level of the sea. 

A Transit accompanies each clock, the adjustments of which 
are, 
To place the vertical wire perpendkular to the hiirizoQ ; and 
The line of collimatioa at right angles to the axb. The 
level requires no correction, it having been permanently ad- 
justed by the maker. 

Slide the eye piece in or out till the wires are seen distinctly. 
Direct the telescope to some distant and well defined small 
object, and turn the milled head which is on the side of the 
transit till the object is seen with perfect distinctness. Place 
the level on the axis, and bring the bubble to the middle by 



* These Instructions were printed bv desire of the Cooncilof the 
Rojal Society, and copies were distributed among the proper per- 
sons employed on the above occasion. 
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the icrew which elevates or depresses one of the Yt. The 
axil of the transit will then be parallel to the horizon. 

Having brought the object to the central vertical wire hj 
means of the screws which act horizontally on one of the Ys, 
observe whether the same part of the object is covered by the 
wire whilst the telescope is elevated or depressed, and if not, 
correct half the apparent deviation by turning round the cell 
which contains the wires. 

The vertical wire covering some well defined distant object, 
take the instrument out of the Ys, and carefully invert it, when, 
if the wire no longer covers the same part of the object, correct 
half the error by means of the screws which act horizontally 
upon the wires, unscrewing the one and screwing the other ; 
and the remaining half by the screws which act horizontally 
on one of the Ys. Repeat this operation till the vertical wire 
covers the same part of the object in both positions of the 
telescope ; the line of collimation will then be perpendicular 
to the axis. 

These adjustments once made will seldom vary. 

Of the Obiervaiions necessary to obtain the Number of Vibrations 
made by the Pendulum of the Clock during a certain interval. 

Screw the triangular support of the clock very firmly to- 
gether, and having taken o£P the head, fix the clock-case to the 
support by the screws for that purpose. Bring the bubble of 
the level which is near the agates, to the middle by means of 
the screw which acts on the piece projecting behind from the 
triangular support, taking particular care that the three legs 
of the support rest on a very firm foundation, as on the sta- 
bility of this will depend in a great measure the accuracy of 
the results. Next, see that the fork which is connected by a 
joint to the crutch is perpendicular, ^s it would otherwise be 
liable to injury. 

The pendulum is now to be taken from its case, and care- 
fully passed up through the aperture which is made to admit 
it at the back of the clock, and gently lodged on the brass 
near the agate. In this part of the operation the most minute 
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caution is necessary to keep the pendulum as nearly perpen- 
dicular as poHsible^ in order that the weight of the ball may 
not bend the rod. 

The pendulum may now be held by the rod with one hand 
and raiaed, whilst the other hand is employed in guiding the 
knife edge, so that it may be properly lodged in the agate cy- 
linders. The figure engraved on the ball of the pendulum 
should be in front. 

Turn up the fork attached to the crutch, so that it may em- 
brace the rod of the pendulum. Hang on the weight, wind 
up the clock, replace the head of the case, and then gently set 
the pendulum in motion. Listen to the beats of the pendulum, 
and if they are not made at equal intervals, unscrew the lower 
screw which attaches the clock case to the triangular support, 
«nd move the clock case a very little to the right or left, till 
the beato are perfectly equalized. When this b effe«ted, let 
the screws which attach the clock case to the support be firmly 
tightened. 

The thermometer is now to be hung in its place in the clock 
case ; and the door being o|)en, the whole is to be left for some 
hours, that the pendulum may acquire the temperature of the 
surrounding atmosphere. 

During this interval, the transit instrument may be put up, 
and screwed to the firm block provided for its support. 

When the pendulum may be supposed to have attained a 
steady temperature, the next step is to compare the clock with 
a chronometer which I shall call No. 1, distinguishing the 
others by Numbers % 3, &c. Shut the door of the clock case^ 
and set down the hour shewn by the clock, and the minute 
which is about to be completed. Place the ear close to the 
clock, and begin counting the seconds, looking at the same 
time at the chronometer No, 1, and on counting 60 seconds, 
which will complete the minute of the clock registered, mark 
carefully the second, and fraction of a se<^nd shewn by the 
chronometer, and set this down together with the minute and 
hour. Open the door of the clock case, and observe the height 
of the thermometer, taking it by estimation to the tenth of a 
degree. Next, remark the extent of the arc of Tibration of 
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the pendulum, for which purpose a black line is drawn at the 
bottom of the ball. The mean of the arcs observed to the right 
and left, wiU be the true arc of vibration to be registered, and 
this must be estimated to the tenth of each division of the arc. 
This completes the comparison of the clock with the chro- 
nometer No. 1, and the clock case is now to be shut. 

Compare the chronometer No. 1, with No. 2, No. 3, &c., 
and according as these last zie faster or slower, add or subtract 
their respective difierences to the time shewn by chronometer 
No. 1, before registered. The results will be the times which 
were shewn by the chronometer No. 2, &c. when the clock 
was compared with No. 1, which times are to be registered in 
appropriate columns, the rate of each chronometer being noted 
at the head of its column. The height of the barometer may 
also be now registered. 

The temperature and arc of vibration should be observed 
and set down at equal intervals of two or three hours, in order 
to obtain a true mean of both. 

At the end of ten or twelve hours, the comparison of the 
chronometer No. 1. with the clock and with the other chro- 
nometers is to be repeated, and the observations wiU be con- 
tinued in like manner during as long a period as circumstances 
may permit. 

The following form may be found convenient for registering 
the observations. 



At 
Lat. 



Long. 



Height above the sea 



-"I 



lime by Chroo.' 



No. 1. gaiuiDg 
(or losing.) 



jrime by Chron.lTime by ChioD. 
No. S. gaining No. 3. gaining 
(or kMing.) (or losing.) 



$i 



H 
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Duripg the ooune of the observationi above described, 
others will be made with the transit, when the weather permits 
in the following manner. 

The error of the chronometer must be determined, and the 
transit brought nearly into the meridian, in the manner whidi 
will be detailed in treating of the variation transit. For it 
must be recollected that it is not necessary to bring the transit 
accurately into the meridian, as the interval of time shewn by 
the clock between the successive transits, and the date of the 
observations, are all that is required. 

A meridian mark, which accompanies tha clock, is now to 
be sent to as great a distance as may be convenient in front of 
the transit, and the* person who carries it will move to the 
right or left by signal till it ia in the field of the telescope, 
when it is to be firmly fixed in the ground, and the part of it 
intersected by the vertical wire, particularly noted, so that the 
observer may be certain of bringing the transit again accurately 
to the same point, should it sufier any change of position ; and 
this adjustment must be carefully attended to, previous to 
every observation. 

The following noon, the transit being levelled, and brought, 
if necessary, to the meridian mark, the time shewn by theck)ck 
when the sun*s centre passes the meridian, is to be determined 
by observiug the transit of each limb over the five wires, and 
the temperature by the thermometer in the clock case ; the 
arc of vibration and height of the baroo^eter must also be noted 
in the manner already detailed ; the following is the most con- 
venient form for registering the observations. 
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First Limb. 


Second Limb. 


Mean. 


Wire. 


Time. 


Time. 


Wire. 


1 

2 

♦ 3 

4 
5 






5 

4 
3 
2 
1 




Transit of 0*s centre. 





The transit of the sun will thus be taken whenever the weather 
will permit, carefully remembering to refer constantly to the me- 
ridian mark, and to level the axis of the instrument. Thus 
will be obtained by two separate methods, one of which is in- 
dependent of unfavourable weather, data from which to deduce 
the comparative length of the pendulum at London, and at the 
place of observation, together with the conclusions dependant 
on this interesting subject of enquiry. 

Of the Adjustments on the Variation Transit, 

1. Place the vernier of the horizontal circle at the 90th 
degree. Open the covers of the Ys and take off the micro- 
scope cap. Place the telescope horizontal, the level hanging 
below the axis, and by means of the screws which support the 
instrument, bring the bubble to the middle of the level. 

T^e the telescope out of the Ys, and turning it half round 
horizontally, replace it carefully in them, when if the bubble 
is not in the middle, cause it to return through half the 
quantity of the variation by means of the screws belonging to 
one of the arms attached to the axis of the instrument, and 
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give the time shewn by the chronometer when the sun's first 
and second limbs are on the meridian. 

Place the magnetic transit on its support, so that tl^ needle 
may be at liberty to take the direction of the magnetic meri- 
dian, and the vernier being at 180^ and the telescope hori- 
zontal, with the level beneath the axis, bring the bubble to the 
middle of the level. Do the same, the vernier being at 90^, 
and repeat the operation if necessary, till the bubble remains 
stationary in tl^e middle in both positions. 

A little before the time of the sun's first limb coming to the 
meridian, direct the telescope to the sun, and clamp the tan- 
gent screw firmly to the azimuth circle. Let an assistant 
count the seconds of the chronometer aloud, whilst the observer 
by means of the tangent screw carefully keeps the first limb of 
the sun on the central vertical wire, and when the assistant 
pronounces the second, at which the sun*s first limb comes to 
the meridian, the observer must quit the tangent screw, and 
wait till the second limb approaches the central wire ; the as- 
sistant then counts aloud as before ; and at the calcukted se- 
cond, should not the last limb of the sun be accurately on the 
wire, the observer must perfect the contact by means of the 
tangent screw. 

The variation transit being now, it is to be presumed, very 
nearly in the meridian, the degrees and minutes shewn by the 
vernier are to be registered ; and it would be ad visable to bring 
the telescope down to the horizon and remark whether either 
of the wires bisects some well defined object, by means of 
which the instrument may again be brought into the meridian, 
if necessaiy. 

Unclamp the tangent screw, and turn the instrument in 
azimutii till the telescope is brought parallel to to the needle. 
Put on the microscope cap, and directing the telescope to one 
end of the needle, adjust the cap till the mark on the needle 
is well defined ; then clamp the tangent screw. 

Open the covers of the Ys, and by means of the tangent 
screw, bring the mark on the needle to the central wire of the 
telesc(^e, and register the degrees and minutes shewn by the 



Digitized by 



Google 



intended for the Northern Erpeditiom. 211 

rernier. Do the same with the other end of the needle. Take 
the telescope out of the Ys, and having inverted it, repeat the 
obflervationa at both extremities of the needle, being careful 
not to touch the microscope cap. The mean of the four read- 
ings thus obtained, will be the reading at the magnetic me- 
ridian, the difiPerence between which and the reading, when 
the telescope was iu the true meridian, will give the variation 
of the needlci which is either east or west, as the north point 
of the needle is east or west of the true meridian. 

Great care must be taken that no iron is in the tent, or 
about the person of the observer, during the observations. 

If the sun's upper or lower limb be brought in contact with 
the horizontal wire during the transit, the meridian altitude 
may be read off on the vertical circle, and the latitude of the 
place of observation to a certain degree of exactness may be 
thus obtained. 

Of the Dipping Needle, 

The dipping needle, which I am about to describe, is in- 
tended also to determine the comparative intensity of the 
magnetic force, and this will be treated of in the following 
article. The needle is supported on horizontal planes of agate 
by an axis which passes through it, and the proper situation of 
the axis is determined by means of two Ys, in which it is to 
be lodged; and these are gently lowered till the axis rests 
wholly on the agate planes. The needle vibrates within a 
circle divided in the usual manner. 

The agate planes, may be placed horizontal by a level fixed 
to the piece in which they are embedded, and there is also a 
small level at right angles, to adjust the plate which supports 
the vertical circle. 

A horizontal needle accompanies the instrument, by which 
it may be placed in the magnetic meridian. All the other ad- 
justments are so contrived as to be permanent ; nothing there- 
fore b necessary but to describe the manner of tising the in- 
ftmment. 

Take off the glass cover, place the horizontal needle on lU 
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support, and turn the instrument in azimuth, till the point of^ 
the needle corresiionds with the mark on the horizontal {dalew 
Level the instrument by means of the three screws which sup- 
port it, and again examine the needle, and correct any deviaticm 
from the mark on the horizontal plate. Remove the horizontal 
needle, and having elevated the Ys, place the axis of the dip- 
ping needle in them, and put on the glass cover. Lower the 
Ys very gently, till the axis of the needle is left on the agate 
planes, when the needle will be at liberty to direct itself to- 
wards the magnetic pole. Elevate and depress the Ys thusr 
repeatedly, and read off the degrees and minutes indicated by 
the marks at each extremity of the needle. Next« turn the 
instrument in azimuth 180^, and having corrected the level if 
necessary, repeat the observations which have just been detailed 
in this position of the circle. To the mean of the readings 
thus obtained, apply the correction written on the board which 
supports the instrument, and the result will be the true dip. 

Of the Magnetic Force, 
In using the needle for ascertaining the intensity of the 
magnetic force, nothing more is necessary than to determine 
the number of vibrations made by the needle in a certain por- 
tion of time, together with the arc in which these vibrations 
are performed. For this purpose the instrument being ad- 
justed, as directed in the preceding article, and the Ys lowered 
90 that the axis rests on the agate planes, let the needle be 
drawn from its position by applying the horizontal needle 
above or below one end of it ; the dipping needle i% ill now 
begin to vibrate, and an assistant must mark the time when it 
arrives at the extremity of its arc, and the degree shewn by 
the needle. The vibrations are now to be counted as long m 
they are of sufficient extent to be readily dibfcmguished, and 
the arc observed and regbtered at eveiy tenth vibration. On 
the completion of the last vibration, a signal will be given to 
the assistant to mark the time, which being registered together 
with the degree shewn by the needle, the observations in tiw 
position of the needle will be finished. 
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Baise the Ys* turn the instrument at right angles to its first 
position, lower the Ys» and repeat the observations in the 
manner just detailed. Thus will be obtained the number of 
▼ibrations in the magnetic meridian, and at right angles to it, 
from which, and the number of oscillations made by the same 
needle in London, may be derived the comparative magnetic 
force and the dip. 

Of the Repeating Circle. 

This excellent instrument, perhaps too little known and ap- 
preciated in England, is admirably adapted to occasions where 
the object is to combine much accuracy with great portability. 
In high northern latitudes, the change in the altitude of the 
sun is so slow, that the instruments usually employed, would 
not be found sufficient to enable .the observer to obtain his 
time from noon with the necessary degree of precision. A re- 
peating circle has therefore been added to the instruments 
accompanying each Expedition, to supply this defect. 

The principal parts of the repeating circle are the front 
ieleacope, carrying four verniers, by which the arc may be 
read off to ten seconds ; the vertical circle ; and the level, 
which is attached to a telescope called the back telescope, used 
only in taking terrestrial angles. There is also a small level, 
parallel to the axis of the instrument, by means of which the 
plane of the circle may be placed perpendicular to the horizon* 
The large level, the circle^ and the front telescope, may be 
moved together, or separate, at pleasure. A clamp underneath 
the axis fixes the circle, and a tangent screw above, is provided 
for slow motion. The level, or the front telescope, may also 
be clamped at pleasure to the circle, and each is furnished 
with a tangent screw. The instrument may be turned in 
asimuth, and has an azimuth circle, which reads off by means 
of verniers to ten seconds. 

Two brass cups are provided to receive two of the screws 
which support the instrument : the third screw is to rest on a 
triangular piece of brass, ingeniously contrived to give slow 
motion by a fine screw at one of its angles. 
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Though the repeating circle has heen already adjusted, it 
may not be superfluous to state the manner in which this may 
be eflected. 

1. To place the axis of vision parallel to the circle* 
Bring the circle as nearly as possible to a vertical position , 

and bisect some very dbtant object with the perpen<Ucular 
wire. Turn the instrument in azimuth precisely 180^ and 
the telescope again to the object, when if the wire does not 
bisect the same spot, correct half the error by the screws 
which act horizontally on the wires, and the remainder by the 
tangent screw of the azimuth circle : repeat this if necessary, 
till the object is bisected in both positions of the telescope. 

2. To place the plane of the circle truly vertical, and the 
small level at right angles to it. 

Choose some high and well defined stationary object, and 
bisect it with the vertical wire. Bring the telescope down, 
abd view the same object by reflection, from a surface of mer* 
cury or water, and if the wire should not bisect the reflected 
image, correct half the deviation by the screws which support 
the instrument, and half by moving the circle in azimuth. 
When this adjustment is perfect, the circle will be truly ver- 
tical, and the bubble of the small level being brought to the 
middle by its proper screws, serves as a future means of pla- 
cing the plane of the circle in a vertical position. 

3. To place the horizontal wire truly parallel to the horizon, 
the circle being vertical. 

^ Bisect some well defined object with the horizontal wire, 
and moving the instrument in azimuth, remark whether the 
same part of the object continues covered by the wire ; and 
if not, correct half the deviation by turning the cell containing 
the wires, and the remainder by moving the telescope. Wlien 
the object continues accurately bisected during the motion in 
azimuth, the adjustment is complete. 

To find the Index Error. 
Place the first vernier accurately at zero ; then, read off the 
second, third, and fourth verniers, in the direction of the di- 
visions of the circle, and set down these readings with their 
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proper signs as they are +, or — under the first. Collect all 
these together into one sum, and take the mean» which will be 
the index error, to be applied as a correction with an opposite 
sign in the manner hereiafter described. 

Of the Use of the Repeating Circle, 

The principal use of the Repeating Circle on the present oc- 
casion, will be to determine the error of the chronometer, 
either by the zenith distance of the sun, or by equal altitudes. 

For the first, to dete|rmine the zenith distance of the sun, 
and the corresponding time, shewn by the chronometer, level 
the instrument by means of the small level, and place the first 
vernier at zero by the clamp and tangent screw, and the front 
telescope being to tlie left hand, bring it to the sun, and 
clamp the circle. Turn round the large level till the bubble 
is near the middle, and having clamped it to the circle, adjust 
the bubble more accurately by its tangent screw. I have 
supposed the circle so placed, that the limb of the sun intended 
to be observed is approaching the horizontal wire. Adjust 
DOW, if necessary, the bubble of the small level, that the circle 
may be truly vertical, and now wait till the sun's limb touches 
the horizontal wire. The time at which the contact takis 
place, must be noted by an assistant, and registered. 

The ivory scale of the level, is divided into parts, each of 
which shews one second of inclination, and there are two 
marics indicating its zero. Observe now the distance of each 
end of the bubble frpm its zero, and write down these two 
distances in a line with the time, prefixing th6 sign -for — ac- 
cording as either end of the bubble, is necCter to, or further from 
the observer than the mark indicating zero. 

Turn the instrument in azimuth half round ; adjust, if ne- 
cessary, the small level, and by means of the tangent screw 
which moves the circle, bring the bubble of Ae large level 
near to the middle. Unclamp the front telescope, and bringing 
it to the sun, clamp it again, and by its tangent screw, adjust 
it so that the limb of the sun before observed, may be a little 
short of the wire. Wait till the limb comes in contact with 

Vol. V. Q 
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the wire, note the time, and register it tog^etber with the read* 
ings of the ends of the bubble of the level, as before. This 
completes one set of observations, and if the verniers were 
now read off, the correction for the level and index error ap^ 
plied, and the result divided by two, the apparent zenith dis-p 
tance due to the mean of the observed times would be ob- 
tained. But we will suppose that greater precision is required. 
Instead, therefore of reading off, turn the circle in azimuth to 
its original position (remembering always to lay hold of the 
pillar for this purpose), undamp the circle, and by turning it, 
bring tlie telescope again to the sun, using the back telescope as 
a handle ; clamp the circle, and if necessary, adjust the small 
level ; unclamp the large level, and bring it back till its bubble 
is neai* the centre ; clamp it again to the circle, and bring the 
bubble nearer to its zero by the tangent screw. Observe the 
contact of the limb and the horizontal wire, as in (he first ob- 
servation, registering the time, and the readings of the ends 
of the bubble. Turn the instrument again half round in 
azimuth, and proceed as in observing the second contact. Now 
read off and register the degrees, minutes, and seconds, shewn 
by the first vernier, under which write the minutes and seconds 
shewn by each of the other verniers, of which take the mean, 
and to this apply the correction for the iiodex. 

Add up each column of the readings of the level, carefolly 
prefixing the proper sign, and take the mean of the results. 
Apply it according to its sign, to the result before obtained* 
Divide this, by the number of observations (in the present in- 
stance four), which will give the apparent zenith d i s t ance d 
the observed limb, answering to the mean of the times shewn 
by the chronometer, from whkh, the true altitude, an4 error 
of the chronometer, may be obtained in the usual manner. 

It must be carefully recollected that when the circle is to 
the kft hand, the front telescope is on no account to be toucbed, 
and when to the right hand, the level is to remain immoveably 
attached to the circle. 

It may not be superfluous to subyoin an example of tbe 
pdode of registering the observations. 
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rime by the 
Chronometer. 


Readings of the 
level. 


Readings on the circle. 


O / M 

3 27 43.5 
30 39,5 
32 15,5 
34 5,5 


+ 3 
+ 50 
+ 8 
+ 2 




— 11 

+ 48 

— 8 

— 14 


O's upper Limb. 


• / * 

234 40 
Second ver. 45 
Third ver. 45 
Fourth vcc SO 


3 31 1J,0 


+ 63 
+ 15 


+ 15 

4 


2 
Correction 


+ 78 


234 40 
Level + 39 
Index + 1,2 


+39 


254 1 20,2 


Ajiparent zenith distance 


58 30 20 



To observe equal Altitudes with the Repeaiimg Circk. 

Champ the ^nt tdescope firmly to the circle, and bring the 
Temier to zero. Level the instrument, and direct the telescope 
to the sun by turning the circle. Fix the circle, and having 
tamed the level till the bubble is near the centre, clamp it 
very firmly, and by means of the tangent screw, bring the 
bubble accurately to the middle of the level. Examine also 
the small level. The telescope should have been directed so 
much above the sun, that the upper limb may not hav6 arrived 
at either of the three horizontal wires of the instrument. 
The circle being thus a4justed, observe the time when the 
sun's upper limb comes in contact with each of the three ho- 
rizontal wires. Do the same with the lower limb, and if there 
should be occasion to move the circle in azimuth, carefully ex- 
amine the levels, and re-adjust them if necessary, by the 
screws which support the instrument, or the tangent screw 
which moves the circle. The wires should be distinguished by 
numbering them* calKng that No. 1, which the sun first 
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touches in the observationa before noon» consequently, the 
^iro which the sun first touches in the afternoon, will be No. 3, 
and the last, with which it comes in contact, will be No. 1. 
In the afternoon, turn the telescope in azimuth towards the 
sun, when he approaches the same altitude, and having care- 
fully adjusted the levels, by the screws which support the in- 
strument, and the tangent screw which moves the circle, ob- 
serve again the times when the limbs of the sun come succes- 
sively in contact with the three wires, remembering that as 
the sun is descending, it is now the lower limb which comes 
first in contact with the third wire, and which is first to he 
registered. Thus will be obtained six observations of equal 
altitudes, on each side of noon, which must be arranged in 
pain, and the inter^^als and error of the chronometer deter- 
mmed by the methods which are well known. 

The following form may be found convenient, adding the 
date, and the latitude and longitude of the place of observation. 





Upper Limb. 




Upper Limb. 


Intervals. 


1 




1 








*2 






2 






55 

1 


3 




1 


3 




V 


Lower Limb. 


Lower Limb. 












1 






1 








2 






2 








3 






3 
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Of the Use of the Repeating Circle in taking Terrestrial Angles. 

Though the repeating circle will not be employed for this 
purpose on the present expedition, yet it may be serviceable to 
describe the manner in wtich it may be used on any future 
occasion. 

Place the vernier at zero, unclarop the semi-circle, and bring 
the circle into the same plane with the two objects, the angle 
between which it is required to determine. Turn the circle 
till the object which is to the left hand, is in the intersection 
of the wires which meet in the centre of the front telescope, 
and then clamp the circle. Bring the back telescope to the 
right hand object, and perfect the intersection in both tele- 
scopes by the tangent screw belonging to the circle, and that 
of the back telescope. Unclamp the circle, and turn it till the 
back telescope is brought to the left band object. Clamp the 
circle, and adjust the back telescope accurately to the object 
by means of the tangent screw which moves the circle. Un- 
clamp the front telescope, and bring it to the right hand object, 
when, if the degrees, &c. were read oflF, they would indicate 
double the required angle. If greater precision is desired, un- 
clamp the circle, and turning it, bring the front telescope to 
the left hand object, and the back telescope to the right hand 
object, and proceed as before ; repeating the process as often 
as may be thought necessary. The zenith distance of each 
object must also be taken, in order to reduce the observed 
angle to the horizon. 

The instruments which have hitherto been described, can 
only be used on land. 

The Use of Captain Kater's Azimuth Compass, 
Of all instruments known, the common azimuth compass is 
perhaps the most defective. To evince this, it will be sufficient 
to refer to Captain Phipps* voyage, from which it appears, 
that though the observations were made with all possible care, 
differences occurred at th^ same time and place in the variation 
amounting to two, three, and four degrees, and in one instance, 
even to five degrees ten minutes. The instrument about to 
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be described, will, it is hoped, from some recent improremeiits 
made in it, afibrd fieur more accurate results. 

The compass, which is five inches diameter, is held in the 
hand, and by means of an inclined mirror and lenses, the de- 
grees ai*e seen by reflection considerably magnified ; a tine 
drawn on a piece of ivory is viewed at the same time, and 
serves as an index by which the degrees are to be read off. 

At the opposite side of the box is a sight on which stides in 
a frame the s^ment of a glass cytinder, ground to a radius 
of fire inches. By means of this, a fine line of light is thrown 
on the index, and may be seen at the same time as the degrees 
on the card. 

To use the instrument, elevate the sight, and turning it to- 
wards the sun, slide the glass along it till the line of light is 
thrown on the index. Adjust the sight next the eye, by sliding 
it in the dovetail groove till the index line isiseen distinctly. 
Remark^ now, whether the line of light seen on the piece of 
ivory through the lens appears narrow and well defined ; and 
if it does not, incline the sight furthest from the eye, towards 
the compass, till the requisite distinctness is attained. Be 
careful that the sight neither leans to the right or left, but is 
held perpendicular to the horizon in the direction between 
the sun and the observer, as the neglect of this precaution is 
the principal source of error to be apprehended. Let the 
compass be now inclined towards the observer, so as to check 
the vibrations of the card, by bringing it in contact with the 
index, and two pins fixed near it for that purpose. Do this 
repeatedly, till the card is steady, the compass being sufficiently 
inclined from the observer, just to firee the card from the in- 
dex. The line of light being then accurately bisected by the 
index line, the degree, &c. also indicated by this line, may be 
read off at the moment that an assistant takes the altitude of 
the sun- If the card should not be perfectly steady, the mean 
of its Tibrations may be very readily estimated. The d^rees 
on the card are read from the north towards the east, and are 
carried round to $66*, in order to obviate the possibility of 
error in this respect. To the degrees and minutes thus ob- 
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tatned^ nrast be applied the correction written on the card, 
and the result will be the true magnetic position of the 8Ud» 
from which, and the obeerred altitude, the Tariation of the 
needle may be obtained in the usual manner. When the va- 
riation is to be determined for the purpose of correcting the 
ahip's course, it is sufficient^ and indeed necessary, that the 
magnetic azimuth should be taken without any reference to 
the local attractions which may a^ct the needle ; but for 
scientific deductions, after a certain number of observations 
have been obtained with the ship's head in one direction, she 
should be put on an opposite course, and another set of obser- 
vations taken from the same spot : the mean of the two results 
will be the true variation of the needle. 

The compass above described is also well calculated for 
surveying, for which indeed it was originally iilttnded. To 
apply it to its purpose, nothing more is necessary than to 
llide the frmme containing the segment of the glass cylinder 
to the top of the sight, when a hair will be seen, which must 
be made to bisect the object viewed by direct vision at the 
moment that its bearing is also read off by reflection.^ 

On approaching the Pole, the north end of the needle will 
incline downwards ; but the card may again be readily balanced 
by taking out the ring and glass, and attaching a small bit of 
wax to the south part of the needle. 

Of the Altitude InttrumeML 
The fogs which obscure the horizon in high northern 
latitudes, but through which the sun may yet continue visible, 

* There is another mode of using this compass, which may per- 
haps be found more convenient and accurate than that which has 
been described* It is simply to turn back the reflecting sight, and 
. to view the line of light, and read ofi* the degrees by direct vision ; 
and it has this decided advantage, that if the corapass should not 
be iu a horizontal position, the observer may readily perceive and 
correct the error. Great care, however, is necessary, not to mistake 
in reading the Agtaen indicating the degrees, and this may be pre- 
vented by viewing them also by reflection. 
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render some contrivance necessary to take altitudes without 
i-eference to the horizon. For this purpose I thought of the 
following in&trumenty which may perhaps be found useful, if 
other methods fisul. A small telescope with cross hairs, is 
fixed to a divided circle, about the centre of which a Temier 
moves, furnished with a tangent screw for slow motion ; and 
at right angles to the arm which carries the vernier, a level 
is fixed. At the centre of the circle a mirror is placed, capable 
of being turned on its axis, so that the bubble of the level 
may be seen with the left eye, whilst the right is employed in 
looking at the sun. A lens is added to obtain distinct vision 
of the bubble. 

To use this instrument, let the observer cover the centre of 
the sun with the cross wires, holding the circle vertical, and 
then turn the mirror till the bubble of the level is seen by 
reflection through the lens by the left eye, the level having been 
previously placed nearly horizontal. The vernier being clamped, 
the observer will bring the bubble of the level to the middle, 
by means of the tangent screw, the centre of the sun being at 
the same time on the cross wires. 

It is not to be expected that the bubble should remain sta- 
tionary, but fluctuate backwards and forwards; all that is 
required being, that it should not rest at either end of the level. 
The vernier i** now to be read oflF, and the tangent screw being 
moved a liuir-, the observation is to be repeated several times 
in like mauiiGi,and the mean of the whole taken. 

The face of the instrument is now to be turned to the other 
side, and the observations repeated in this position* in order to 
remove* any error of collimation. The mean of both results 
will be the apparent altitude of the sun*s centre. 

I must here caution the observer against exjiecting a near 
coincidence in his readings ; for though the mean result may 
be hoped to be within three or four minutes of the truth, the 
coincidence of the readings, as well as the accuracy of the 
result, will depend principally on the steadiness with which the 
observer can keep the centre of the sun on the cross wires. 
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Of the Hydrometer, 

The hydrometer is intended to deteimine the specific gravity 
of sea water in' different latitudes. It consists of a ball having 
a small stem projecting from it, terminated by a cup, and on 
the opposite part of the ball is a weight sufficient to cause it 
to sink when immersed in distilled water of the temperature 
of 50^ until a mark made on the stem is on the surface of the 
!%ater. The weightof the hydrometer a little exceeds 1000 
grains, consequently the weight of distflled water displaced 
by it will also be a 1000 grains. The box contains circular 
weights of 10, 20, 30, &c. grains, and in separate papers are 
w^hts of single grains and tenths. The tenths are made of 
wire, and their value may be known by the number of parts 
iLto which they are bent. The mahogany box is inclosed in a 
tin case, intended to contain the sea water. 

To use the instrument, fill the tin vessel nearly with the 
sea water, and place the hydrometer in it. Carefully examine 
whether any bubbles of air are attached to the hydrometer, and 
if so, remove them with a hair pencil or feather. Place now 
weights on the cup sufficient to sink the hydrometer to the 
mark on the stem. In doing this, it will be necessary to force 
the ball of the hydrometei: below the surface of the water by 
pressing on the cup. WTien the hydrometer is steady, obseirve 
whether the surface of the water round the stem is depressed 
or elevated ; if the former, the weight is too great, if the latter, 
too small. Nothing more is necessary than to register the 
number of weights thus placed in the cup of the hydrometer, 
which added to 1000 will give the specific gravity required, 
and immediately afterwards to ascertain the temperature of the 
water by placing a thermometer in it. For this the thermometer 
attached to the portable barometer will be found convenient. 
The hydrometer should be cai-efuUy wiped previous to return- 
ing it into its case. ^^ 

On the Use of some Instruments, by Dr. fVollaston. 

The Dip- Micrometer. 
SivcjB the depression, or dip, of the visible horizon at sea, may 
differ from the computed dip* as given in tables constructed 
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for the ufle of seamen, the Dip-micromcter and Dip-sector 
have been contritred for the purpose of measuring the actual 
dip at the time of any observation. 

In the Dip-micrometer, th^ eye-end of the telescope is turned 
at right angles to its length, in order that the observations may 
be made with greater conyenience in opposite positions of the 
instrument. 

The instrument being held in a vertical position, two oppo- 
site points of the horizon are seen by reflection through two 
lateral openings at the larger end. When the two images have 
been made to coincide by means of the tangent screw at bottomi 
the divided head of the micrometer must then be set to zero, 
and the observation must be repeated with the length of the 
instrument iUTerted. Since in one position the arc measured 
is 180^ through the zenith, ikcreasid by the dip of each 
horizon, and since in the opposite position of the instrument it 
measures the opposite arc through the nadir, or 180* obckbasbd 
by the same double dip ; hence, the difierence of the two obser- 
vations is really four times the dip ; but in order to avoid the 
arithmetical operation of dividing by four, the divisions on the 
micrometer head are made larger in that proportion, so as to 
shew at once the actual dip without division. 

The Dip-sector, 

In the Dip-sector the eye-end of the telescope is set at right 
angles to the plane of the instrument, in order that the bead 
of the observer may not intercept the view of that horizon, 
which is seen by reflection* 

If the plane of the instrument be held truly in a vertical 
position, the opposite points of the horizcm that are seen» will 
appear parallel to each other ; but, on the contrary, they vriU 
appear to cross each other, if the plane of the instrument be 
inclined either to or from the observer : hence, this mark be- 
comes a sure guide in giving a correct position to the iostru- 
menti which requines a little practice to efiect. 

The index is moved by a tangent screw, as in a common 
sextant ; and when, by means of it, the two horizons have been 
brought to odncide, the place of the index is to be noted down 
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to minutes and seconds. Bat the obsenratlon is not complete 
without being repeated with the instrument inirerted. If the 
index glass was held uppermost in the former position, the 
instrument then measured the arc through the zenith of 180^, 
increased by the dip of each horizon ; but when the instrument 
is inrerted, so t^at the index-glass is lowermost, then it mea. 
sures the opposite arc through the nadir, or 180^ decreased by 
the double dip. Hence, the difference of the two arcs is four 
times the dip ; consequently, when the two horizons have again 
been made to coincide in the new position of the instrument, 
the place of the index is to be again noted down, and the dif- 
ference of the two readings divided by four, shews the actual 
dip obsenred, without any regard to the index-error, which is 
purposely made considerable, in order to avoid any negative 
reading. 

There is a screw for equalizing the light of the two horizons 
in the first obserration ; but in the second, there will be no 
occasion to niove the screw, if the observer turns his &uce round 
to the opposite direction at the same time that he reverses the 
instrument, for then the same horizon, as before, is seen as 
reflected image. 

Since the principal known cause of variation of the dip is a 
diflerence between the temperature of the sea and air, it would 
be desirable, as often as may be, to observe the state of the 
thermometer in the air, and abo to ascertain the temperature 
of the sea, and to record them regularly whenever the dip ob- 
served is found to differ from that shewn in the common tables, 
with a view to perfecting future tables for the same purpose. 

The Macrameter. 

The macrometer is intended to measure directly the distance 
of inaccessible objects, by means of two reflectors, mounted as 
in a conunon sextant, but at a greater distance from each other. 

The first reflector admits of adjustment by a capstan-headed 
screw, for the pur|x>se of correcting lateral error of the images. 

The index-glass does not admit of adjustment, but the index* 
error must be occasionally ascertained, as usual, by means of 
the sun or other celestial objects. And as the instrument is in- 
tended to be usedsolely in the veitical position, the index^error 
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shoald be examined as nearly as may be in the same position 
by measuring the diameter of the sun near the horizon. 

When any terrestrial object at a moderate distance is ob- 
serred, and its two images are made to coincide^ the place of 
the index, corrected by the index error, being referred to in the 
following table, will shew the distance of the object in yards. 

The measure depends on the angle which the interval between 
the mirrors subtends at the object observed ; and if the interval 
of the mirrors (one jrard and a half) be considered as radius, 
the distance is as cotangent of the angle measured. 



' 1 


Yards. 


/ « 


Yards. 


i a 


Yards 


1 « 


Yards. 


tt 


Yards. 


/ 


Yards. 


lO 


30940 


S 


1030 


10 


5^5 


20 


258 


30 


172 


+1 


«^4 


20 


15+70 


lO 


99S 


20 


498 


20 


254 


30 


169 


46 


112 


.30 


10313 


20 


96s 


40 


482 


40 


249 


31 


166 


47 


llO 


40 


l^ll 


30 


936 


II 


468 


21 


»4S 


30 


.6j 


48 


107 


50 


6188 


40 


908 


20 


454 


20 


241 


32 


161 


49 


10$ 


I 


S»S7 


. 5° 


882 


40 


441 


40 


*38 


30 


•58 


SO 


103 


10 


Hl° 


6 


858 


12 


430 


22 


234 


33 


156 


$• 


|01 


20 


3867 


10 


834 


20 


418 


20 


230 


30 


•54 


52 


99 


30 


3438 


20 


8.3 


40 


407 


40 


227 


340 


•S^ 


S3 


97 


¥> 


3094 


30 


792 


13 


397 


23 


224 


30 


•49 


54 


95 


50 


2813 


40 


772 


20 


387 


2C 


221 


35 


•47 


55 


93 


2 


2578 


SO 


753 


40 


^11 


40 


218 


30 


•45 


56 


9» 


10 


2380 


7 


73S 


14 


368 


240 


214 


36 


'43 


57 


V 


20 


2210 


10 


718 


20 


360 


20 


212 


30 


141 


58 


^ 


50 


2063 


20 


Z?' 


40 


352 


40 


209 


37 


•39 


59 


IJ 


40 


»934 


30 


686 


r5 


344 


25 


206 


30 


•37 


i<» 


86 


50 


1820 


40 


67. 


20 


336 


20 


203 


38 


•35 


1 


!♦ 


3 


1719 


SO 


657 


40 


329 


40 


201 


30 


•34 


2 


83 


10 


1628 


8 


644 


16 


322 


26 


198 


39 


I5« 


3 


82 


20 


'545 


10 


630 


20 


3'S 


20 


196 


30 


»3o 


4 


80 


30 


1470 


20 


618 


40 


309 


40 


•93 


40 


129 


•' \ 


79 


40 


1403 


30 


606 


17 


'303 


27 


191 


30 


127 


6 


78 


SO 


'3+i 


40 


594 


20 


298 


20 


189 


41 


•25 


7 


7^ 


+ 


1288 


SO 


582 


40 


292 


40 


186 


30 


124 


8 


76 


10 


1236 


9 


571 


18 


287 


28 


184 


42 


122 


9 


75 


20 


1188 


10 


j6i 


20 


281 


20 


182 


30 


121 


l»IO 


74 


30 


1141 


20 


SS^ 


40 


276 


40 


180 


43 


120 


11 


73 


40 


1103 


30 


54» 


19 


^11 


29 


178 


30 


118 


12 


7» 


SO 


1064 


40 


53* 


20 


266 


20 


176 


44 


117 


•3 


7» 


$ 


1030 


SO 


S»3 


40 


262 


40 


•74 


30 


116 


•4 


70 






io 


S^S 


20 


258 


30 


172 


45 


»«4 


•••s 


69 



Digitized by 



Google 



intended for the Northern Expeditions^ 2£7 

Use of the Electrical Apparatus. — H.D. 

The analogy of the Aurora Borealis and Australis to electrical 
light, strongly impresses on the mind the probability of these 
phenomena being electrical; and it becomes an interesting 
question, whether the earth may not possess electrical as well 
as magnetic poles. An electrical apparatus is furnished for each 
Expedition, in orpier to determine if there is any thing peculiar 
in the electricity of the atmosphere in the polar regions. The 
use of this apparatus must be obvious, from its simple con- 
struction : it consists of a chain of copper, attached by glass to 
a rope, by which it is to be elevated so as to be out of the reach 
of conductors, and as far as possible above the surfoce of the 
vessel and the water; the electrometers to which the chain is 
to be attached, are likewise insulated. The sphere of the balance 
is brought in contact with the brass ball when the instrument 
is to be used : the degree of repulsion will indicate Uie degree 
of electricity of the atmosphere. 

When the ball is observed to be repelled, a stick of sealing 
wax is to be rubbed with woollen cloth, and presented to the 
brass ball ; if the repulsion of the sphere of the balance ceases, 
or is diminished, the electricity is positive ; if it be increased, 
the electricity is negative. The observation should be regis- 
tered in a journal, and the experiments made at difierent times 
in the twenty -four hours; and the state of the weather, tem- 
perature of the barometer, clouds, &c. at the time, noted. 

When the balance does not indicate electricity, the gold leaf 
electrometer may be tried. If the repulsion of the leaves is 
increased by rubbed sealing wax, th^ electricity is negative; if 
the contrary, the electricity is positive. 

Use of the Apparatus for taking up Sea Water from given Depths. 

H.D. 

The possibility of reaching the Pole by the Expedition, must 

depend upon this circumstance, whether there is at the Pole 

an ocean so deep, that the heat stored up in it during the six 

months of summer, is sufficient to prevent the formation of ice 
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upon it in winter. If there be such an ocean, the waters of it 
must greatly expand during summer, and the laws of the 
motion of the earth would tend to pour them through the 
narrow seas or channels, separating Asia from America, and 
Spitsbergen from Greenland. If a current is found, it will 
consequently be of great importance to ascertain if the great 
body of it be comparatively fresh, or salt ; and for this purpose 
the deeper parts of it should be examinedi for snow or ice 
water may float at the surface, and salt water be beneath. 

The Apparatus sent with the Expedition, consists of a copper 
Tcssel furnished with a stop-cock, which is opened by a piston 
moving in consequence of the compression of air when the 
instrument is sunk in the sea. The piston may be set so as to 
collect the water from five to eighty fathoms. As the volume 
f elastic fluids are inversely as theb* compressing weights, and 
as the compression of about thirty-two feet of water diminishes 
the volume of air to one-half, the gradation will point out the 
use of the instrument. It is needless to say, that the tempera- 
ture of the water as well as all other circumstances should be 
registered. 

If the current be ice cold, and comparatively fresh, there can 
be little hope of reaching a deep sea in that direction. 

Of the state of the Atmosphere in high northern Regions.'^Il. J>. 

As there can be little or no change from vegetable or animal 
life or decomposition in the polar atmosphere, it will be inte« 
resting to ascertain the relative proportions of oxygene, azote, 
and carbonic acid in the air, as well as the nature of the air 
expelled from sea water. An apparatus for the analysis of air 
is sent with the Expedition. The use of it is so simple, that a 
description of it is unnecessary. 
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Use of Sir Henry Engkfield^s Barometer. 

When you arrive at the place of observation, place the stand 
on jrour foot, with the feet upwards ; open the lid, by the lock 
and ketches ; take out the cistern, with its gage, and put them 
in the right pocket, then turn the ketch that holds the bottom 
of the box to the sides ; shut the lid, and secure it by one ketch ; 
then open the back, and take out the tube which has the sus- 
pension piece and scale, which hold under the left arm, leaving 
the remainder of the tubes secure. Detach the lid and place 
the feet on the ground, spreading them as much as may be 
necessary ; pull out the giraball at the top of the stand: take 
the bottle of mercury and unscrew the funnel ; take out the 
cork, which put in the pocket, and replace the funnel. Now 
place the tube in the left hand with the thumb upwards about 
an inch from the open end ; then take the body of the bottle 
in the right hand, the thumb resting on the funnel, and even 
with its small end. Now, holding the knuckle of the fore- 
finger upwards^ apply the end of the funnel to the aperture of 
the tube, the end of the thumb touching it at the same time. 
Now lift up the body of the bottle, the end of the thumb forming 
the centre of motion, and pour the mercury into the tube until 
it reaches to about a quarter of an inch of the end ; then put 
down the bottle and put the cistern on to the end of the tube, 
pushing it as ftur as it will go. With the right hand take hold 
of the glass tube about an inch from the cbtern, and with the 
lefl lift up the other end to an angle of about 45^ and you will 
perceive a large bubble of air passing up the tube and collect- 
ing all the small ones that were lodged there whibt pouring in 
the mercury. When the bubble has arrived at the top, gently 
reverse the position of the tube (turning it half round,) and it 
will collect the remaining air bubbles. This operation may be 
perfbraied two or three times for greater security; Now, hold- 
ing the tube in the left hand near the cistern, take it from the 
tube, and pour in a little more mercury until the tube is quite 
fully and replace the gage and cistern, pressing it firmly against 
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the end of the tube. Now hang the tube by the suspension 
piece in the gimball of the stand, and lifting up the gage with 
the left, pour mercury into the cistern until it forms a circle 
therein. (The bottle being taken care of either by putting it 
in a safe place, or replacing the cork.) Take hold of the gla^ 
tube about an inch above the cistern with the left, and with the 
right gently detach it a little from the tube with a screwing 
motion until the gage, which now floats on the mercury, coin- 
cides with the circle on the glass. Now set the scale to coin- 
cide with the inches between which the mercury stands, and 
read oflF carefully by the vernier in the usual way. The obser- 
vation being completed and registered, in order to replace the 
barometer for a removal, take the tube from the gimball with 
the left hand, and taking hold of the cistern by the right, gently 
incline the tube until the mercury entirely fills the top, at which 
time push up the cistern against the open end of the tube» 
which may now be held vertical. Take hold of the tube with 
the left hand about a foot from the cistern, the forefinger 
pointing upwards, while the cistern rests against the arm just 
by the elbow, and resting on it. Then lift up the gage, to be 
held by the left hand ; while with the right you take the bottle 
(divested of the cork and funnel), and apply the mouth of It 
and the end of the thumb to the edge of the open part of the 
cistern. Now, by gently inclining the glass tube, the mercury 
may be poured from the cistern into the bottle, which put 
down, and hold the tube in the left hand with the cistern 
upwards, which take from the tube. Now with the right 
hand apply the mouth of the bottle to the end of the glass 
tul>e, and turn it up so that the end may enter the bottle ; 
hold the tube vertical, and the mercury will run out. Replace 
every thing as before. * 
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Am. Ill, Desaiption of the Apparatus, alluded to in the 
fortffring Paper, for bringing vp Water from certain 
depths in the Sea. 




TZR 



A is the bottle. B is a cylinder 12 inches long, and 1 in 
internal diameter ; it is open below, but made tight above by 
a screw ; a piston works in this tube, and at common atmos- 
pheric pressure includes a space of 6 inches between its in- 
ternal surface and the top of the tube. A rod passes down- 
wards from the under surface of the piston to the length of 
about 5 inches, and is then connected with the piece C by a 

Vol. V. R 
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cross bar, passing through the aperture D, so that C is in 
fiict a prolongation of the piston rod ; and as D is an opening 
in the tube which extends nearly half way up it, a motion of 
the piston and the affixed part is allowed to that extent. B 
19 an arm sliding freely upon the cylinder. F is a screw fixed 
into it, which steadies, but does not bind the piece C. G U 
a click, or small lever, which is pressed by the bent spring on 
the outside against the edge of C and catches in the notches, 
when any one of them comes opposite to it. H is a small 
inclined plane which acts on the lower arm of the lever G- 
I is a piece which may be fixed on any part of C by the 
thumb screw, and when sufficiently raised, it comes in contact 
with the socket of the arm £. K is a lever attached to the 
plug of the cock; there is a spiral spring fixed round it at 
the head of the bottle, which constantly tends to throw it up 
and open the orifice. L is a second click or lever, which is 
pressed by a spring towards a horizontal position ; its lower 
arm catches on a pin projecting from the end of the lever K» 
and keeps it down, the other end moves against the edge of 
the arm E. The cylinder is retained firmly in its place by two 
pieces passing from the top and bottom of the bottle. There 
is a square-headed screw in the bottom of the bottle, which, 
when removed, lets out the water : and the whole is slung in 
gimbles, to which the rope is made fast.— -The action of the 
apparatus is as follows : — When the piston rises in the cylinder, 
it elevates the rod and the piece I ; this coming against the 
socket of E, lifts the whole arm, and the inclined edge above 
acting on the end of the lever L, sets it off from the notch of 
the arm K, which rising, the bottle is opened, and water may 
enter. When the piston falls again, the click G catches in a 
notch on the edge of C, (these, notches being made at proper 
intervals) and the arm E is in consequence brought down by 
means of the pin in its upper end ; it depresses the lever K, 
and brings it within the click L, so that it is again retained 
its first position ; and the moment this is done, the parts are so 
adapted to each other, that the inclined plane H, presses upon 
the end of the click G, and when it has descended a very 
little further, C is intirely liberated from the notch in which 
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it had caught, and the arm E it left unattached. If the 
piaton descends lower, it carries the piece C down with it, 
but docs not affect any other part. — When the parts are ad- 
justed to each other, a scale is marked off on C, the variout 
points of which coincide with one, two, three, and more atmos. 
pheres ; and the piece I being set at these points, liberates 
the lever K at the moment those pressures are obtained ; 
so that the whole being thrown into water, as it sinks, the 
pressure of the column of water above is exerted on the piston, 
and opens the bottle at the precise depth for which the piece 
I had been previously set. 

The instrument was made under the direction of Sir H. 
Davy, by Mr. Newman, of Lisle-street. 



Art IV. Extract of a Letter from John Davy, M. D. ro 
Sir H. Davy, 

Trmcomale, Oct. 3, 1817. 

M, Y different excursions have been highly interesting. As 
soon as possible I shall give you a pretty minute account of 
the results of my observations. Now I must be very concise 
indeed. In July I went to the southern part of the island, 
and visited the districts of Matura and the Malagan-patton. — 
In the former* gems abound. I saw the natives at work in 
search of them in alluvial ground. — Here I ascertained that 
the native rock of the sapphire, ruby, cat's eye, and the 
di&rent varieties of the zircon, is gneiss.— These minerals 
and cinnamon stone occur imbedded in this rock. In one 
place I found a great mass of rock, consisting almost entirely 
of zircon in a crystalline state, and desen'ing the name of 
the zircon rock. It is only a few miles distant froifi a 
rock called the cinnamon-stone rock, from its being 
chiefly composed of this mineral, in company with a little 
quartz and adularia* In the Malagan-patton, the most re- 
noarkable phenomena^ and what I went chiefly to see, are the 
salt-lakes* the nature of which hitherto has been considered 
Tcry iBysterious» from the want pf enquiry, which I was 
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able to make in a very short time, and ascertain the source of 
the salt. Many of these lakes are of great extent, and in a 
great measure fornied by an embankment of sand thrown up 
by a heavy sea^ along a level shore. The water, that falls in 
torrents during the rainy season, is thus confined, and inun- 
dates a great part of the country ; the sea, more or less, 
breaks over or percolates through the sand-banks, and thus 
the .water is rendered brackish.— *In the dry season the wind 
is very strong, and dry, and the air very hot ; it was from 85* 
to 90® when I was there. The consequence is a very rapid 
evaporation of the water— the drying of the shallow lakes— 
and the formation of salt. It is from these lakes chiefly that 
the island is supplied with salt. The revenue that this one 
article brings Government, amounts to about £ 10,000. an- 
nually. The Malagan-patton altogether is a singular country ; 
its woods, and it ii almost all wooded, are principally composed 
of euphorbia and mimosse :— its few inhabitants are a sickljr 
race, miasmata destroying their health, aud the wild animals^ 
with which the country abounds, as elephants, hogs, deer of 
different kinds, leopards, bears, &c. destroying the fhiita of 
their labour. In the beginning of January I attended the 
Governor and Lady Brownrigg to Eandy, and had a good 
opportunity of becoming acquainted with the manners of the 
natives. The country in the interior, and particularly round 
Kandy, is magnificent ; its grand features are high hills and 
mountains, and deep vallies, and perpetual wood, and perennial 
verdure ; — ^the wood is in faulty excess. The climate is fine ; 
the air cool ; generally at night below 7&^ averaging all the 
year round the moderate temperature of 74^* From Kandy I 
made an excursion alone into Doombera, and explored a 
mountainous region, where a white man was never seen 
before. — ^My object was to examine a cave that yiehls nitre. 
It is a magnificent one in the side of a mountain. In the 
depths of a forest surrounded by mountains of great height 
and noble forms. I shall send you a particular account of 
this, and of other nitre caves I have visited. The rock b a 
mixture of quartz, felspar, mica, and talc, iiApregnated near 
ihe sur&ce with nitre, nitrat of lime, and sulphate of ma^ 
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nesia, and in one spot with alatn, and in another incnisted 
with hydralite, similar to that r^und the Geyser, in Iceland. 
From the mountains of Dombern I looked down on the wooded 
pidns of Birtanna, and saw the great lake of Birtanna, which 
no European I helieve ever before visited ; it is full of alligators. 
Returning to Kandy, after a short stay there I next came to 
this place, through a country almost entirely over-run with 
wood: — three days we travelled in a noble forest without 
seeing a single habitation. I wish you could see some of 
the noble ebony trees which flourish here, and without ob- 
serving any traces of cultivation ; but some fine remains of 
antiquity* especially about Candely lake, indicating that the 
country had once been in a very diflerent state. 



Aet. V . Translation of a Letter from a learned Foreigner 
to a Friend in this Country, on the Figure of the Earth, 
and on the Length of the Seconds Pendulum in different 
Latitudes. 

A.T the present moment, when the philosophers of France 
and England are coigointly engaged in attempts to determine, 
with the utmost precision, the length of the second*s pendu- 
lum in different latitudes, and the measure of the earth, you 
have thought that it would be not uninteresting to point out 
in a simple and popular manner, the exact object of these 
c^rations ; what means are made use of in their execution ; 
and lastly, what useful results are likely to be derived from 
them to science and society. Such is the object of the letter 
which I have the honour to address to you. 

Although these questions ought naturally to be discussed in 
the order in which they are proposed above, which is regulated 
by their mutual dependance, it may perhaps be advisable first 
tot4Hit'h ^li^htly upon the latter, and to indicate what of great 
and iirofitable, such researches may have for the human mind. 
Those who are specially engaged in the cultivation of the 
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•ciencesy know well that the iroportaoce of a discoveiy oagh* 
not to be estimated solely by the direct and immediate iis# 
that can be made of it. A multitude of examples^ or rather 
constant experience, demonstrates to them that every acqatsi- 
tion of knowledge sooner or later brings forth its fruita ; aad 
thoee discoTeries which have the good fortune to be useful 
from their birth, such as vaccination, the safety-lamp, and the 
electric pile, are in their eyes favourable anticipations, which 
give them a right to appeal to futurity, and to obtain credit 
from their contemporaries for abstract researches, of which 
the practical consequences, though not less certain, are 
more dbtant, and less immediately apparent. But whatever 
confidence in their researches such memorable examples natu- 
rally inspire, they ought never to neglect to justify it, even 
by remote indications, whenever it is in their power. We have 
this advantage in the class of researches which coostltute thm 
object of this letter, and I shall not ^1 hereafter to point out 
all their important applications. 

I think it right, now however, to prembe, that the know- 
ledge of the figure of the earth, the determination of its mea- 
sure, and of the variation of its gravity upon different parts 
of its surface, are indispensable elements In the theory of uni- 
versal gravitation ; that they present so many confirmations 
of its truth of the first importance ; that they serve to demon- 
strate the identity of terrestrial gravity, with that force which 
retains the moon in its orbit round the earth ; that they only 
can discover to us if the density of the earth is equal through, 
out its mass, or whether it is different at different depths ; and 
whether in every stratum at the same depth, this density is 
uniform, or variable at different points ; and lastly, the pre- 
cise determination of the dimensions of this globe which we 
inhabit, may enable us from its measure to form a fixed and 
universal standard of mensuration, whose subdivisions may be 
applied to the surveys of our fields, the measures of itinerary cfis* 
tances, and the construction of nautical and geographical chsrts^ 
whilst its multiples may serve to express the vast extents of 
celestial spacct which tha astronomer has taught us to aieai« 
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9iire. It is this uait of meBsiuratioo» dedueid from thm 
atasiire of Uie earth, which has been called meter by the 
f^nch philsopbers. 

It may be easily concciyed that these beautifal deductions of 
science have not been obtained without immense labour. There 
ia reason to believe that the ancient astronomers of Cbaldea 
and Egypt acquired notions sufficiently exact concerning the 
ttiagnitude of the globe» but their first attempts are far indeed 
.removed from the minute precision of modem astronomy. 
We are now certain of not making an error of 600 meters 
(about 300 toises>) in the calculation of the mean radius of the 
earthy which exceeds 6,000,000 meters. This may seem incre* 
<iib]e to those who are not acquainted with the means made 
use of by astronomers, but nothing can appear more simple or 
certain when they are examined. Without entering into tech* 
nical details, it is easy to explain the possibility of such preci« 
aion. It will suffice fyr this purpose to remark, that the surface 
of the earth is not in fact so irregular as appears at first sight. 
That the mountains with which it is bristled, and the vallies 
with which it is furrowed, are, in proportion to its mass* no 
more than nearly imperceptible wrinkles, and that the little 
asperities upon the peel of an orange are comparatively much 
more considerable. If we also attend to the faicts that the ter* 
restrial continents are surrounded on every side by the sea, 
which penetrates them by numberless channels, that their 
coasts are no where much elevated above the waters which bathe 
them ; that all the rivers by which these continents are divided, 
reach the ocean by very gentle declivities, since they are all 
commonly navigable ; we shall perceive in this equilibrium the 
result of the general level of the terrestrial surface ; we shall 
be able to conceive that its curvature must follow the regular 
curve of the ocean ; and fron) thence we shall perceive that 
taking into the account, for greater exactness, the little un- 
dulations with which it is furrowed, the measure of such a 
curve may be accomplished with all the rigour of a mathenuu 
tical operation. 
Nothing more remains than to point out the processes by 
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which this nMMore is obtanned. We have sometimes seen 
Ufxmthe sea-coast a ressel saiMng from the shore; al fiM 
the whole is visible; but as it recedes it seems to sink 
into the horizon ; the hull first disappears, tiien its lower 
sails, then the tops of iU masts ; and lastly, it totaHy 
Tanishes. This arises from the conreouty of the earth, 
which iotenrenes between Jthc vessel and the spectator. At 
the same time, those who are on board observe a similar 
phenomenon. They first lose sight of the shcNre, then of. 
the houses, then of the towers, then of the moufitains, tifl 
at last they find themselves surrounded by the horizon of the 
sea. This progressive sinking, which they remarli in receding 
from the shore, we may also perceive in the celestial constel- 
lations, in travelling upon the earth from north to south, or 
from south to north. The north pole and the stars which sur- 
round it sink towards the horizon as we advance to thesouth ; 
on the contrary, it rises if we return. All the stm partake 
of these dianges of elevation, which are caused only by our 
change of place. By measuring with care their meridian alti- 
titude above the horizon of each place, we ascertain the nom- 
her of degrees this altitude has changed for the dbtance 
we have travelled on the same meridiao ; and as from the 
immense distance of the stars all the visual rays which pro- 
ceed from them to every point of the earth at the same in- 
stant form no appreciable angle, it follows that the angle so 
observed, is really nothing but the mutual inclination of the 
horizons of the two places to which the observer has trans- 
ported himself upon the same meridian, or in other words, it 
is the angle comprised between the vertical drawn in these 
twd places perpendicularly to the surface of the earth. If 
then we measure also the distance of the two stations upon 
this same surfoce, by means ofa determined standard of lengthy 
which may, for instance, be the toise, we shall know that in the 
part of the earth wherejthe observation is made, such an angle 
between the two verticals answers to such a number of toises ; 
so by simple proportion, we deduce the number of toises which 
correspond to an angle of one degree. This is what astro* 
nomers call measuring a degree of ^he meridian. 
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Now* «qppofe that we i«peat the same epemtkm vpon £€« 
feiti^ parts of the same meridian; for example, ia Englandt 
in firanoe, and upon the coast of Guinea ; if the earth be ex* 
actly ^herical, tach.ineridiaii will be a circle, of which the 
terrestrial yerticals will be so. many radii. In this case, to 
find an a^gle of on^ degree between two successiTe verticals, 
it will be necessary to tiayerse aa equal length of arc ; that is 
to say;, to advance upon the same meridian^ from north to 
south, or from south to north, an equal number of toises. 
But if certain parts of the meridian be flatter, and others more 
convex, this eqjuality will no longer exist ; in that part where 
the curvature ia more ^t, it will be necessary to proceed fur* 
ther before we compass an angle of one degree betwe^ the 
verticals of the extreme stations, and where the curvature is 
more convex, not so far. Thus we can judge of the flatness or 
convexity of each part of the meridian by such * comparisons. 
Now in making the experiment, we find that the terrestrial 
degrees are the shortest possible at the equator, and the long- 
est near the poles, and that they go on gradually expanding 
from one of these limits to the other, as upon an elliptic curve ; 
at least when the comparison is made between places suffi- 
ciently distant to prevent the law of the variation of the de- 
grees, which is very gradual, from being confounded with un. 
avoidable errors of the observation. From hence the conclu- 
sion has been drawn, and with reason, that the terrestrial me- 
ridians are elHpses slightly flattened at the poles, and pro* 
truding at the equator ; and further, by repeating the expe- 
riment upon diflerent meridians, it has been ascertained that 
the absolute lengths of the degrees at equal distances from 
the equator, differ insensibly, or at least so little, that the ob- 
servations hitherto made have been insufficient to establish 
any decided difference.* From thts equafity also it has been 



* The degree measured by Lacaille,'at the Cape of .Good Hope, 
wonld alone leem to offer tome probability of difference in the de- 
gree of flattening in the northern and southern hemispheres i but 
tbii differenccbeif^ confirmed neither by the experiments upon 
the pendulum, nor by the amount of mean compression deduced 
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co«icltidod,«thftt blithe terrestrial meridians have exactlf » or 
rery nearly, the same form, and tttt nothing more than tlie 
repetition of the same ellipse turning ronnd a straight line, 
drawn from one pole of the earth to the other ; that is to 
•ay, that the earth is an ellipsoid of revolntion, flattened mt 
the poles and protruding at the equator ; therefore the length 
of the degrees measured upon this ellipsoid, determine its 
absolute measure in parts of the same scale, consequently in 
toises, if a toise be the standard arc we made uae of for th« 
progressive measure of the degrees. 

Thus then we perceive, that the two fundamental operations 
of this enquiry are the observation of the altitudes of the same 
star upon difierent points of the same meridian, and the dis- 
tance of these two points measured upon the earth's sur&oe» 
reduced by supposition to the level of the ocean. The altitude 
it taken by astronomical instruments^ such as the xenfth 
sector, or the repeating circle, whose precision is extreme. 
These observations are repeated many thousand times at each 
of the extreme points of the arc to be measured ; not one only» 
but many stars are made use of, for the sake of multiplying^ 
opportunities of observation ; and the meanof all the results at 
each station is taken, that the minute errors of which the ob- 
servations are susceptible, may compensate one another, at 
least in part. 

As to the itinerary length of the arc, it is measured in the 
same manner as we survey a field, or project a plan ; that is to 
say, by laying down a principal line, which may serve as a base 
for the whole operation ; next, by founding upon this base a 
series of triangles linked the one with the other, the general 
system of which extends itself from north to souths or firooi 



from the theory of the moon, ought to be contideredas very 
doubtful. For this reasen, it it much to be desired, that the ex- 
periment should be again made of measuring an arc of the mert* 
dian at the Cape. This would perhaps be the mest t^ful operatiom 
to titroBomy that it would be possible to undertake at the present 
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smiUi to north, in tl^e direction of the meridiimal Hne which it 
it required to trace. The angle formed by this meridian with 
the first side of thei chain of triangles is then measured, and by 
prolonging it in idea across their system, the rules of trigono- 
metry are sufficient to determine all the points where it inter- 
sects them, and to calcuUte the diflferent portions of its length, 
which are included between their sides. In general, the mea- 
sure of an arc of the meridian diiers.in nothing from a surrey, 
but by the magnitude of the triangles and the number of the 
bases. These are commonly measured in different parts of the 
system of triangles, for the sake of ^eriffing the whole by 
computing the one from the other ; and lastly,, by the extremes 
(^ exactness and precision in the operations. Here» as in 
other parts of. astronomy, thtre have been many attempts 
of antient date; but positive results have only been, derived 
from modem operations. The first measure of a terrestrial 
degree, sufficiently exa<^ ^o huve been made use of, ms taken in 
1670, by Picard, an expert French astronomer. This furnished 
Newton with the true dimensions of the earth, which were 
necessary, to prove whether terrestrial gravity exten^ied to the 
distance of the moon, and diminished in the proportion of the « 
square of the distance, was sufficient to retain that planet in Its 
course round the earth, and to balance the projectile force of its 
motion, which tends unceasingly to carry it in a straight line 
firom its actual direction. In fact, the experiments of Huygens 
upon pendulums had determined with great precision the force 
of gravity upon the surface of the earth, which is measured 
by the space described by heavy bodies in the first second of 
time when they fall freely towards that surface. This space is 
about 181 inches of the ancient measure of France. If it were 
true, as Newton suspected, that the same force of gravity ex- 
tended itself to the moon, it would only be required to diminish 
these 181 inches in the proportion of the square of the dis- 
tances of the centre of the earth to its surfi&ce and to the 
body of the moon, and then to see if this length, so reduced, 
would be equal to the augmentation of distance which the pro- 
jectile force of the notion of the moon tends to impress upon 
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this frfaaet in the'tame space of time. Mow ibis last elect, 
^diioh depends upon the quickness of the rotatoiymotiony may 
be calculated by the laws of mechanics Irom the duration of its 
reTolution» and its distance from the earth expfessed in indies 
or feet, that is to say in part of the same standard in wtaich the 
fall of bodies is expressed above. At the time when Newton 
first attempted to prove this proposition, it was known that tiie 
mean distance of the moon was about sixty times the radius of 
the earth. But the length of this radius in feet or inches was 
stlU wanting • and he was only in possession of a defective 
calculation of it. In introducing this into his calculation, he 
did not find the coincidence which he sought, and supposing 
that some unknown power was combined with terrestrial gra- 
vity in influencing the ukkhi, he abandoned hb idea. For- 
tunately, some years after he became acquainted with the 
new measure of Picard, and resuming his calculation with 
the data with which it furnished him, he estal^shed the im* 
pcTtantfect, which he had before suspected. From this law he 
found that a body falling in vacuo towards the earth, would 
describe an ellipse, of which the earth would be one of the 
foci. From the observations of Kepler, it follows that the 
l^anets also describe ellipses in their revolutions round the 
suto, which is placed in one of their foci ; and the force which 
retains, them in their orbits round him, follows the same law of 
decrease as gravityt Such was the conclusion of Newton. In 
flowing it to its most remote consequences with the most 
indefetigable power of genius, he found that it extended it- 
self to every particle of matter, and that all particles, when 
placed at sensible distances from one another, attract each 
other in direct proportion to their masses, and in inverse pro- 
portion to the squares of their distances. It is in this that 
consists the principle of universal gravitation ; and one sees by 
this process that tiiis principle is not a fragile hypothesis, but 
a necessary and mathematical deduction from observed facts. 
In applying this to the aggregations of the particles of matter 
which compose the earth and the planets, and considering these 
masses as having been formeriy in a state of fluidity, turning 
upou their axes, and retaining their original forms when they 
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have become solid ; which agrees with the foet Newton fbund, 
that they ought all to be swelled out at the equator, and flat- 
tened at the poles ; their greater or less degree of coin|ire68ion 
depending upon their more or less rapid rotatory nrotion^ and 
upon the laws by which their density varies from the <*entre to 
the oireumference. In dftct, if such a mass were motionless, 
and did not turn upon its axis, the mutual attraction of all its 
parts would unite together at equal distances from its centre 
all the particles of equal density, an<l the whole mass would 
be airanged in spherical concentric layers, round a common 
centre. But supposing such a mass turn around one of its 
diameters, the (Centrifugal force which would result, would 
produce upon its particles the same effect as rotatory motion 
produces upon the stone of a sling ; that is to say, that it 
would tend to project them ht)m the axis of rotation ; and 
acting with greatest energy upon those which are most distant 
from this axis, because their motion is most rapid, it would 
raise them up : so that the columns of fluids situated in this 
part of the planet would swell Uiemselves out at the expense 
of those at the poles, to compensate by their length the dimi* 
notion of their weights. 

If this were the only effect, it would be very easily calcu- 
lated ; but at the same time that the fluid mass quits the sphe- 
rical form, the attraction which it exerts upon the points of its 
own surface changes, and the state in which it fixes itself, is 
that in which all the parts which compose it, may preserve a 
permanent position under the combined influence of their mu- 
tual attraction, and of the centrifugal force. This reaction of 
form upon attraction, and of attraction upon form, is precisely 
what renders the figure of equilibrium of the planets very dif- 
ficult to determine. Newton solved the problem in the case 
where the fluid mass is homogeneous in all its parts. In ap- 
plying the solution to the particular case of the earth, that is 
to say, taking as data the length to the terrestrial radius, as de- 
duced fronKthe measure of Picard, the force of gravitation tal. 
cidated from observations of the second's pendulum, and the 
time of rotation drawn from the length of the sydereal day, he 
' found that it ought to hate the form of an ellipsoid of revolu- 
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tioB, flattentd at the Poles, and projecting at the Equator ; 
whole lesser axis ought to be to the greater in the proportton 
of 230 to 291, so that the differeDce between the two axes, 
ought to be j^^ of the lesser. This fraction is what is called 
the compression of the ellipsoid. Newton farther found, that 
gravity ought to vary upon difierent parts of this ellipsoid, and 
to go on increasing in intensity from the Equator to the Poles, 
in proportion to the square of the sine of the latitude ; from 
whence it follows, that bodies ought to fall with greater rapidity, 
as we transport them from the first of these limits to the second, 
in the proportion that we have named. 

This phenomenon had in effect been observed in 1672, by 
Richer, a French astronomer. Having carried an astronomical 
clock from Paris to Cayenne, he perceived, that without having 
experienced any apparent alteration, it went slower than its 
firtt rate at Cayenne by 148 seconds per day. Tkfi influence 
therefore of gravity upon the pendulum which governed it, 
seemed to have become weaker. To compensate this effect, 
it became necessary to shorten the pendulum in a sensible 
degree. Richer continued to observe it in this way for ten 
whole months ; then having reconveyed it to Paris, and com- 
pared it with the known length of the pendulum in that city, he 
found it shorter by a line and a quarter. This was the counter- . 
proof of the first experiment. All the observations made since 
by analogous methods in different parts of the earthy have con- 
firmed these important results. We have seen, that the theory 
of gravitation points out its cause, and assigus its amount. 
Newton, in his Principia, has given a table founded upon this 
theory, in which the variations of the second's pendulum are 
calculated for all latitudes, upon the supposition of the homo- 
geneous structure of the earth. The variations really observed 
by Richer and other astronomers, although differing very litde 
from this tuble, are decidedly greater. From hence Newton 
concluded, that the compression of the earth is also more than 
f^j which agrees with the supposition of homogeneous struc- 
ture. But this was an error. Clairault resuming this diffcult 
problem in his excellent work upon the figure of the earth, de- 
monstrated, that the contrary is the case, and succeeded in 
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establishing these two propoeUions: 1st, thftt in every planet 
which has formerly been in a state of fluidity, and which is not 
homogeueous in its structure, the compression ought to be lese 
than on the supposition of homogeneous composition, and the 
Yariatiun of gravity, as measared by the length of the second's 
pendulum, ought to be greater. 2udly, As much as the com* 
pression shall be below 7^, so much the whole variation of the 
length of the second's pendulum, from the Equator to the Pole, 
will exceed the same fraction. From this theorem of Clairaull 
we perceive, that the compression of the earth may be inferred, 
as well from the observMion of the lengths of the penditluoy 
as from the measure of degrees ; and this is the reason why 
both processes have been employed in the great European arc, 
which extends at this day from Form^ntera, the most southern 
of the Pithian isles, to Unst, the most northern of the Shethmd 
isles. 

But this connection not having been sufficiently known in the 
days of Newton, doubts may still exist for some years upon the 
amount of the compression of the earth, or even upon its reality. 
A new measure of the meridian made in France, from Dunkirk 
to the Pyrenees, afforded degrees, which increased in length 
in proceeding to the north, which would seem to give to the 
earth a form lengthened in this direction. But the differences 
of these degrees were so small, that they could not by any means 
^ be established by the observations of that time, as their errors 
might, with all the care in the world, have concealed the efifect 
of the compression, or even have brought out a contrary con- 
clusion. The only means of deciding these doubts were to 
measure two degrees of the meridian, at latitudes suficiently 
distant to insure, that the inequality of their lengths, in whatever 
direction it might prove, should be too great to be attributed 
to errors of observation. Such was the object of the voyage 
which Bouguer, Godin, and liacondamine made to the equator, 
as Commissioners of the Academy of Sciences, and which lasted 
from 1735 to 1744. At the same time another commission, com* 
posed of Ciairault, Le Monnier, Maupertuis, Camers, and On* 
thier, went to 'perform the same operation under the polar 
circle. The results of these two scientific expeditions proved 
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iocontestibly, that the earth is really flattened at the poles. 
The degree of Lapland proved longer than that of Peru, by a 
quantity much too considerable to be reasonably attributed to 
nncertainty of observation. Nevertheless, the compression cal* 
culated from these measures, still left reason to suspect, that 
one of them, at leasts was not exact, for the amount oT tho 
result was more than is adapted even to the supposition of 
homogeneous structure, while from theory it ought, at most, 
to be equal to this term, if the earth were homogeneous, and less 
if it were not. This was also indicated by the observations of 
the second's pendulum, made by the two commissioners at 
Peru and Lapland, for they give as the measure of compression 
the fraction -^-j, which differs but little from that which we find 
at the present day, fVom much more precise operations. A new 
measure of a degree in Lapland, made since by Mr. Swanbeig, an 
able Swedish astronomer, has proved that the eiTor was on this 
side, and reckoning from his conclusions, the compression cal- 
culated from the degrees measured at the polar circle, and at 
the equator, agree with the result of the experiments upon the 
pendulum. It is not improbable, that the error of the northern 
commission arose from a want of verification, arising from too 
great confidence in'tbe instruments employed^ while on the 
other hand, hi the operations in Peru, Bougaer took infinite 
pains to study the faults of his apparatus, to enable hini to 
correct them, or to prevent their effects by a happy choice of 
circuinstances the most favourable to the observations ; so that 
with instruments inferior in construction, but proved and rec* 
tified by his dexterity, he obtained results which can certainly 
only be affected by very trifling errors. In general, in such 
delicate operations, the most perfect instruments ought to be 
employed with distrust ; and their very perfection may become 
a snare to him who trusts too implicitly to them. 

The doubts of which I have been speaking, were not yet 
removed when the Academy of Sciences conceived the design 
and the hope of equalizing all the measures commonly em- 
ployed in France by the introduction of a standard common 
to all the parts of that great kingdom. It was agreed on all 
hancl^ that this standard, to be invariable, ought to be taken 
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from some oatural phcnomeaon, and after haTing for some 
time bsdanced between the length of the second*8 pendulum* 
and the measure of the earth, the last was fixed upon. Such 
was the origin of those great geodetic operations which have 
i>ccn undertaken since 1790, by the French philosophers in 
France and Spahi, and which now united with the operations 
of the same kind undertaken in England under the direction 
of Col. Mudge, will comprehend from Formentera to Uust, an 
Arc of 2!2 terrestrial degrees, situated almost exactly under 
the same terrestrial meridian. The length of the second^s 
pendulum has been measured at the same time as the degrees 
themselves throughout the whole extent of this great arc, 
with apparatus calculated to shew its smallest variations. I 
shall describe in another letter what there is remarkable in 
the processes by which these different kinds of observations 
have been made ; I shall endeavour then to shew the degree 
of confidence to be placed in the conclusions derived from 
them ; I shall point out with what certainty we may be 
enabled to derive a staiKlard of universal and invariable mea» 
•ures from them ; and I shall explain the reasons which have 
determined the French philosophers to choose this standard 
from the measure of the earth, rather than from the length of 
the simple pendulum. 

I have the honour to be, 
• &c. Ac. &c. 

Note upoH the knowledge which the arttient Egyptians appear to 

ha9e had of the Figure of the Earth. 
[This note is extracted from an unpublished Memoir, which was 
honoured with a prfze by the Academy of Inscriptions and 
Belles Lettres of the Institute of France. It was commu- 
nicated by the Author himself, who is at this day a mem* 
ber of the Academy.] 
I N examining thdb antient system of measures made use of 
in £gypt» and in comparing it with the geography of that 
country, and with the dimensions of such monuments as are 
still in existence, we discover some traces of the attempts 
which have formerly been made by the Egyptians to accjuire 
Vol. V. S 
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a knowledgt of the measure of the earth, and we can acquire 
some notion of the degree of exactness which thej hare been 
able to arrive at. 

The schssnus, a measure of length made use of amongst 
the Egyptians, contained 12000 cubits or 40 stadia of 300 
cubits each. These stadia of 40 to the schtnut were, according 
to Pliuy, those of which Eratosthenes made iise. They were 
contained $52,000 times in the circumference of the earth, or 
700 times in a degree. The Egyptian cubit, found upon the 
nilometer at ElephanU, was 0,527 parts of the meter. The 
schsene was therefore equal to 12000 times .527* or» 6524 
meters ; and the stadium, which was its 40th part, was equal 
to 4^^ or 158.1 metres. So that as the last was said to be 
contained 700 times in a degree, it follows, that the Egyptians 
gave to a degree a length equal to 700 times 158.1, or I10&70 
metres. According to the tables of M. Dehambre, the mean 
degree of Egypt, that is to say, between 24*^ and 3 L* of latitude 
is 110796 metres; the difference therefore is 126 metres, and 
is equivalent to an error of 4 seconds in latitude. The Egyp- 
tians, therefore, had acquired a knowledge of the terrestrial 
degree within 4 or 5 seconds, that is to say, ^ or ttjVt P*^, 
and nearly of its real quantity. 

If we now apply to the territory, the measure in schseni 
or in stadia, which the antients prescribed to Egypt; we 
shall find that that country must have been trigonometrically 
surveyed with sufficient exactness. In fact, such of the partial 
distances by means of which the antients, and amongst others, 
Herodotus, have given the complete length of Egypt, are 
nearly taken in a straight line ; so that modern observations 
give to Egypt between Pelusis and Sienna, a length of 7* %W 
15/' while the antient measures prescribe to the same internal 
a distance of 7® 37* '7/' the difference being 1' 8", or about 
^^ • How did the Egyptians arrive at such a degree of pre- 
cision ? It is not known. We are at liberty, however, to re- 
view the means which they had at their disposal. All an- 
tiquity attests, and the nature of their country demonstrates, 
that they were often under the necessity of recommencing the 
division of their lands. The multiude of operations supplying 
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what was wanting on the side of precision, they might arrive, 
alter the lapse of ages, at a suflSciently exact knowledge of the 
measure of their country. Moreover, they knew how to draw a 
meridian line, as the placing of the faces of the great pyiaraid to 
the four cardinal points, suffieiently proves. They were therefore 
competent to take the aiimuth of a triangle. Laslly, they 
knew how to make use of the gnomon ; and after their taste 
for every thing colossal, there is no doubt but that they erected 
some very large ones, which might have ^iven the proportion 
of the shadows with so much the more exactness, as it was 
possible to multiply and combine observations. Nothing 
more is wanting, to lind with all the precision that the Egyp- 
tians have attained to ; 1st, the diflFerence in latitude of two 
poijjts; 3dly. their distance expressed in the measure of the 
country. 



Abt. VL Experiments and Observations relative to Vision ; 
by Marshall Hall, M. D. of Nottingham, formerly 
Senior President of the Royal Medical Society of 
Edinburgh, 

1 H B following detail is nearly confined to a series of obser. 
vations and experiments made by myself. I have been induced 
to adopt this plan partly from the difficulty of meeting with 
persons sufficiently interested in their results to prosecute ex- 
periments at once nice and difficult in themselves, and re- 
quiring a certain degree of the power and habit of abstraction, 
lor their performance ; but principally from a peculiarity in 
my own vision, by which I am enabled to give the subject of 
this paper a peculiar illustration. 

The peculiarity of vision to which I allude, consists in an 
ability to adapt the left eye for distinct vision at shorter dis- 
tances than the rights and in an incapacity for adapting the 
left eye for distinct vision at great distances^ whilst the right 
eye poetesses the power of adaptation for distinct vision at very 
consideraUe distances. The nearest distance at which a 
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• bright point is distinctly seen by the right eye b 4^ inches; 
but by the left eye the point is seen with perfect distinctness 
at the distance of Sf inches. The same point is seen dis- 
tinctly by^the right eye at the distance of 17 inches ; by the 
left it b seen indistinctly at any distance beyond 14 inches. 
With the right eye I distinguish each small branch and each 
leaf on a tree planted about thirty yards from my window; 
with the left eye these objects are seen in the most indbtinct 
and confused manner. A dbtant li^ht seen dbtinctly, or as 
a point nearly by the right eye, appears magnified into a 
large star to the left. The distant object seen thus indbtinctly 
by the left eye, immediately acquires dbtinctness by the use of 
a concave lens. 

A number of experiments have convinced me that, in myself 
at least, ordinary vision b performed principally by one eye 
alone, the left eye being chiefly employed and adapted for 
dbtinct vbion at short, and the right eye, at long dbtances ; 
whibt the axis of the other eye b merely directed to the object, 
in order to prevent the confusion and double vbion which 
would arise from the difierent direction of thj two eyes. In 
proof of thb observation I may observe, that when the eyes 
are directed to a dbtant object, as the tree before my window 
just mentioned, any intervening object, placed within certain 
limits With respect to dbtance, and seen of course double, 
appears indistinct to the right eye, but perfectly distinct and 
with a well defined outline, to the lejl. On the contrary, 
when the characters on a printed page placed at the distance 
of about eight inches from the eye, are observed, whibt the 
point of a pen-knife placed at the distance of six inches b 
seen single and dbtinctly by both eyes, each word and line b 
of course seen double, and the right part of the double image, 
or that seen by the right eye, appears dbtinct, whibt the left 
side of this image, or that arising from vision by the left eye, 
b seen indbtinctly and obscurely. 

When the eyes are fixed on a distant object, and an inter- 
vening object placed abo at a considerable, although at less 
dbtance, b observed, it b seen nearly dbtinctly by the right 
eye, and less distinctly by the left; and there b a particular 
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intervening distance at which it is seen equally indistinctly by 
both eyes. The same remark applies, muta^ mutandis, to 
the experiment in which the characters of a printed page are 
placed at the distance of eight inches from the eyes, and ob- 
aerred whikt the eyes are fixed for single and distinct vision 
at a shorter distance ; if the less dbtance be nearly eight 
inches, the characters of the printed page placed beyond it, 
are seen either almost distinctly by the left eye, or equally 
indistinctly by both eyes. 

These remarks appear to show that, in myself, as the right 
eye is endowed with a longer, and the left with a shorter 
sight, so in observing near or distant objects, the left or the 
right eye is principally employed, and most adapted for dis- 
tinct vision, whilst the axis of the other eye is directed to the 
object, in order to obviate the doable vision which would take 
place were this axis allowed to take any other direction ; 
I may therefore be said to look at the object with both eyes, 
but to examine it with one only. 

Having made this statement respecting the condition of my 
own eyes, and of their difierent capacity for adapting them- 
selves for distinct vision at different distances, I now proceed 
to the detail of some experiments and of some cases of vision^ 
in which the object is not only seen indistinctly and with an 
undefined margin, but aho fringed with the prismatic colours. 

In the first place I may observe, that in the cases of 
indistinct vision already described, if the object be opaque and 
well defined in itself, its borders are manifestly tinged by a 
decomposition of the rays of light. This fact observed in 
general in the observations and experiments already described, 
is evinced still more distinctly in the following manner. 

If both eyes are fixed, adapted for single and distant vision, 
at the distance of eight feet, and if an intervening object 
within the distance of about six inches, or beyond that of 
about twenty inches, be glanced at, the latter object is seen 
indistinctly and bordered with the prismatic colours, by both 
eyes, but in a diiferent degree and in a different manner by 
each. But if, in this experiment, the intervening object ba 
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placed beyond the dibta::(e of six inches and within that of 
twenty, tlie right side of the double image, or that seen by the 
leji eye, is distinct and free from colours ; whilst the image 
iuduced by the impression of the light on the right eye, 
appears indistinct and fringed as before. By three other 
gentlemen, the more general observation has been made that, 
whibt the eyes remain adapted for the single and distinct 
vision of a more distant object a nearer one, a* word in 
capitals on a neatly printed page for instance, is observed to 
be bordered by the prismatic colours from a decomposition of 
the rays of light. 

In these experiments a straight line on a printed page becomes 
doubled, presenting the appearance of two light blue lines 
inclosing a line or space of a brightish yellow colour ; a dot 
becomes a small circle of light blue having a centre of yellow ; 
an 0* becomes three concentric rings,— of blue, yeUow, and 
blue ; and if two o*s be viewed nearly together, at in the word 
GOOD, the light blue borders are seen to coalesce at the parts 
which approach each other, in the manner of two penumbne, 
and to give origin to an appearance of a deeper blue. 
^ These experiments have been diversified in the following 
manner. The eyes hav^ been fixed on an object placed near 
them, so as to see it singly and dbtinctly. They have then 
been glanced towards another object^ such as a word on a 
printed page, placed at a greater distance. The latter object 
is of course seen double ; the right side of the double image, 
now induced by an impression made on the right eye, is dis* 
tinct and free from colours ; the left is indistinct and fringed 
with the prismatic rays. The three gentlemen before alluded 
to, observed the appearance of coloured fringes in general, 
whenever, the eyes were adapted for distinct vision at a near 
distance, and glanced at a printed page or other proper object 
placed somewhat beyond the former. 

Having thus ascertained that, when the eyes were glanced 
at a well defined object situated at a different distance from 
that at which they are at the moment adapted for distinct 
vision, whether greater or lesSf the rays of light are decomposed 
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in their passage to the retina ; a set of experiments were next 
made bj properly placing concave or convex lenses, or plane, 
convex, or concave mirrors, witfi respect to the eyes and the 
object viewed, so as to vary the degree of divergency of the 
rays proceeding froni them. When the object is seen distinctly 
by the eye alone, it is seen indistinctly and fringed by the de« 
composition of the rays of light, when viewed by means of 
any of these instruments, the conformation of the eye re« 
maining unchanged : and vice versa, when seen distinctly by^ 
means of any one of these instruments, it appears indistinct 
and coloured wjthoiit them. 

I have observed that in myself there is a certain distance 
with regard to each eye, and different for each, being greater 
for the right than for the left, at which an object cannot be 
made to appear fringed with colours by attempting to fix the 
vision at a point beyond it. Beyond this distance the margins 
of a small object cannot be seen distinctly by either eye ; by 
the Isft they are seeu indistinctly and slightly fringed with 
colours ; with regard to the right, the distance alluded to is 
too great to allow of a small object being examined with 
sufficient minuteness. — There is in the same manner, a certain 
short distance with respect to each eye, and less for the left 
than for the right, at which an object cannot be made to dis* 
play the fringe of prismatic colours by endeavouring to fix 
vision at a still smaller distance. — The dbtances just alluded 
to, are the limits of distinct vision for each eye respectively. 

It would appear from this view of the subject, that whenever 
the eye is glanced at an object situated at a distance different 
from that at which the eyes are adapted for distinct vision, it 
produces the appearance of prismatic colours by decomposing 
the rays of light and leaving this dispersion without con- 
nection. In distmct vision, on the contrary, the decomposition 
of light appears to be accurately connected, so as to leave no 
appearance of prismatic colours. In distinct vision the eye 
appears to be perfectly achromatic ; in the cases of indistinct 
vision which have been described, it appears to have lost its 
a^hromacy. What is the rationale of this phenomenon ? Before 
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I offer any conjectures in reply to this question, I wbh ta 
xnake a brief statement of some additional observations on the 
subject in general. 

It is well known that, cateris paribus, the pupils arc smaller 
when the eyes fiew an object placed at a near, than at a 
greater distance. This fact is also observed when the eyes are 
adapted for distinct vision at these distances respectively ; and 
when an object at a greater or leis distance, than that at which 
the eyes are fixed for distinct vbion is glanced at, as in the 
preceding experiments, the conformation of the eyes re- 
maining the same, not only is the mutual disposition and 
relation of the humours different, but the size of the pupil is 
also difierent from that which is proper to the eye when 
adapted for distinct vision at the distance of thb object,— 
being less in the former and greater in the latter case. 

This circumstance may have an influence in inducing an 
unconnected dispersion of light, as will be further noticed 
hereafter. At present I wish to add anotlier remark which 
may be found to throw some light on the same point. An 
object is seen smaller by one eye than by both ; in myself by 
the right than by the left; and it is seen smaller when the 
eyes are fixed for distinct vision at a distance greater or 
less than that at which the object is placed. In the first case 
the pupil is seen to become larger ; in the second, the right 
eye is known to be of less refractive power ; and in the two 
last instances both the size of the pupil and the conformation 
of the eye are changed, — the pupils being larger and the 
refractive power of the eytes less, in the former case, and the 
reverse in the latter. 

From this view of the subject it would appear that a certain 
size of the pupils and a certain co-adaptation of the humours 
of the eye, are necessary for distinct vision, for securing the 
object viewed from a fringe of the prismatic colours, and for 
ensuring its due apparent magnitude. In further confir- 
mation of this view some experiments were made with the 
application of the extract of belladonna to the eyes, the 
general result of which I proceed to state. The sight is 
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rendered larger, as has been stated by other ezperimentaliats, 
and it is no longer perfectly achromatic : — a pen» for instance* 
cannot be mended at all, as indistinct and coloured vision is 
induced by bringing the object near enough to the eye to ad- 
mit of its being seen distinctly in the ordinary state of the eye; 
but the eye is assisted by a convex lens, and a person naturally 
short-sighted is enabled for the time to dispense with the use of 
the concave glasses, — and the vision becomes distinct and i¥ee 
from colour partly on closing one eye, but still more on 
viewing the object placed even still nearer, through a small 
perforation in a card ; but the indistinctness of vision and 
the dispersion of light are again induced by bringing the ob- 
ject viewed still nearer to the eye. Distant objects are also 
seen indistinctly and coloured, a dark coloured object having 
appeared to three persons who have performed this experi- 
ment, to ha^e been tipt and fringed with purple. 

There is a certain distance at which an object is seen tole- 
rably dbtinctly with both eyes, under the influence of thebella* 
donna ; at a nearer distance the object appears indistinct and 
coloured to both eyes, but becomes distinct and colourless when 
viewed by one only ; at a still nearer distance it is seen indis- 
tinctly and coloured by one eye, but becomes distinct and free 
from colour, on interposing a card perforated with a small hole. 

The convex lens and the perforated card equally prevent 
indistinctness and dispersion, but on different principles ; the 
former converging, and the latter excluding, the extreme rays 
of the pencil of light. 

I am indebted for the repetition of some of the experiments 
with the extract of belladonna, which deserve to be further 
prosecuted, to Dr. J. Davy, and Dr. A. Fjrfe ; to whom, after 
an interval of five years, I now beg leave to return my best 
thanks for their friendly assistance. 

After this detail of experiments, it may not be wrong to con- 
clude this Paper by the following observations and queries, as 
they may induce other experimenters to prosecute the subject. 

It ii still a matter of dispute, whether the human eye be 
perfectly achromatic. If any dispersion of the rays of light 
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in their course to the retina, in ordinary TiBion« do in reality 
occur, it is in so limited a degree as to occasion no inconveni- 
ence. Those physiologists, therefoi^, who consult the sense 
alone, are of opinion, that the achromacy of the eye is perfect ; 
and it has been attempted to explain tiiis achromacy on the 
principle of the construction of the achromatic telescope, which* 
indeed, it is supposed to have suggested. But the idea that 
the humours of the /eye are so co-iidapted, that the dispersion 
produced by one is corrected by a contrary dispersion occa- 
sioned by the other, is probably erroneous. In the achromatic 
glasses, the dispersion induced, by a convex lens, is remedied 
by a similar but contrary dispersion effected by a concave lens; 
*— or, at least, the principle thus stated is secured. In the con- 
struction of the eye, however, the rays, in their course to the 
retina, appear only to undergo successive convergencies, at least 
by refraction ; and consequently the degree of dispersion is 
al30 augmented successively, at each transition of the rays of 
light from one humour to another. 

There is a part of the eye, however, the action of which 
has not perhaps been fully ascertained.— The iris is supposed 
to regulate the quantity of light admitted to the retina, and 
in vision at near distances, to exclude those rays which would 
otherwise fall with too great obliquity on the crystalline lens. 
But are there not other efi&cts of the iris, not sufficiently 
adverted to, in the inflection and dbpersion of the lays of 
light at the edges of this part of the eye ?— -and may not these 
cfiects be similar to the operation of the concave lens, in the 
achromatic eye-glass? A small perforation in a card induces 
an inflexion and a dispersion of the rays of light which pass 
through it; may not the finely fringed edge of the iris induce 
these changes in a still greater degree ? Those coloured rays 
of light which are most refrangible, are also the most in- 
flectible. Now when the light is intense, or when any 
divergent rays of light strike the eye, and the eye is so con. 
formed as to induce great convergency of the rays by refraction, 
and consequently, when the dispersion of the light must be 
great and very obvious, the pupil is then most contracted. 
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and the inflective and dispersive efiect of the iris, greatest. 
May not thb efiect of the iris counteract the dispersion of the 
rays of light induced at their refraction by the humours of the 
eye ? And may not this operation of the iris thus insure, in 
ordinary vision, the achromacy of the eye ? 

On this supposition we should conclude that whenever the 
disposition of the humours of tlie eye, and whenever the size 
of the pupil, was not In just proportion mutually and re- 
latively to the intensity and direction of the rays of light, an 
unconnected dispersion of the rays of light would occur, and 
the eye would cease to be achromatic. Is not this in effect 
the case, in the experiments which have been detailed in this 
Pftper, in which a manifest uncouateracted decomposition of 
the rays of light actually occurred ? 



Art. VII. On Crj^ptogamous and jigamous Vegetation. 
From the French ofC. F. Brisseau Mirbel. 

X HE subject of cryptogitmous and agamcrus vegetation has 
been purposely reserved for a separate Section. The relation 
between the floral organs of this part of the vegetable creation, 
and those of the phenogamous part, has aot yet been demon- 
strated in a. way to justify the combination of the facts which 
belong to the one, into the same point of view with those which 
belong to the other. 

In cr^ptogamous plants, the floral organs are extremely mi- 
nute, of very distinct forms from those of phamogamous ones, 
and are often concealed from our sight by peculiar integu- 
ments. 

In agamous plants, either there are no floral organs at all, or 
else they are of a nature that has eluded the research of the na« 
turalist up to the present hour. 

In the plants of this lower degree in the scale of organisation 
in the vegetable creation, propagation is carried on by iuckerSf 
MbSf propagidOf and seminula. The two first modes being 
equally appropriate to the phsBnogamous plants, and familiar to 
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every one, do not require any particular notice in this plaee# 
The two last are tho^ to which we shall here tarn our attcn* 
tion. 

Propagula are peculiar to the agamous di? ision. They ftbew 
themselves in the form of a powder on the surface of the plant ; 
are at no period enclosed within a germen ; and have been 
deemed, with great appearance of probability, mere fragments of 
thu external texture of the vegetable. The races of entire g^ 
uera are continued by these means alone. 

Seminula are common to both the agamous and cryptogamom 
divisions. They are minute organic bodies, which reproduce the 
species, and possibly differ from the seeds of the pAexogamew di- 
vision only in the smallness of their volume. Cryptogamons 
seminula are evolved from germens that form a constituent part 
of a real pistil. Agamous seminula are developed in concepiadeSf 
a sort of germens, which having never formed any part of genuine 
pistils, offer no trace of either style or stigma. These diminutive 
seeds lie sometimes loose in the cavity of their conceptacles, or 
are at others confined several together in elytrctf a kind of par- 
tial conceptacles contained within a common one, which may be 
considered in this case as the involucre. 

The term agamous is of very recent date. From the time of 
Camerarius, who first demonstrated the sexes of plants, down to 
a very late period, botanists were divided, into those who ad- 
mitted the existence of sexes in no plant whatever, and into 
those who maintained that no species in the vegetable department 
of the creation was without them. Exclusive views, like these, 
have their rise in the tendency of the human mind, to draw ge- 
neral conclusions from partial facts, and which is ever the stroag- 
est in regard to those points, concerning which we know the 
least. 

Tne philosophy of Linnaeus was far from being untainted wtih 
prejudice, any more than that of so many others. Instead of 
sifiing and discussing the theories of those who preceded him, 
he laid it down as an axiom, that the law of regeneration in ye* 
^getables was necessarily the same throughout the whole system. 
It was he that devbed and brought into use the term cryptogam 
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mou$ plants. He applied it indiscriminately to those species 
where he obtained some indistinct view of sexual organs, and 
to others where he never had the slightest glimpse of any. His 
doctrine was, that every organized being is endowed with the 
fiiculty of propagating itself either by egg or by seed ; that an egg 
or a seed could not be produced without impregnation ; and con- 
sequently, no oi^anized being is destitute of male and female 
OTguiSf though these may not be discernible by the eye of the 
observer. Subsequent investigations have however led to the 
opinion, that there do exist oi^anized beings that produce neither 
egg or seed ; and that others possess these means of multiplying 
themselves independently of previous impregnation ; and most 
botanists of the present day agree, that the presence of sexual or* 
gans in many species included by Linnsus in bis cryptogamou) 
cliOs of v^tables, is any thing but proved. 

If we adopt the latter opinion, which appears to rest upon solid 
ground, it follows, that we should divide the vegetable system into 
three primary divisions, instead of two : the first, comprising the 
phsenogamous species, where the process of fecundation is paU 
pable ; the second, the cryptogamous ones, where that process is 
involved in some degree of obscurity ; the third, the agamous 
ones, in which no such process takes place. 

Equal to the facility we may experience in forming a conception 
of three such classss in a general point of view, is the <jifficulty 
we shall find in determining the boundaries of each with preci- 
sion. Experiment is undoubtedly the most direct test of the 
presence of the sexes. We can be at no loss concerning the 
office of the stamens, when we perceive that the ovula con- 
stantly miscarry in the most perfectly constituted germen, if the 
pollen has not reached the stigma ; and on the other hand, find 
that the same as unfailingly come to perfection wherever the 
pollen arrives at the destined point. 

A less direct test, but one that may be as safely depended 
upon, is analog}', and it is better suited to our daily purposes. 
We admit without hesitation, a multitude of plants into the ranks 
of the phaenogamous species, upon which it has never entered 
our head to try any direct experiments in regard to the powers of 
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fecundation, being satisfied, by a comparisoD of the organittdon 
of their flowers vnih that of the few in which the existence of 
the sexes have been directly demonstrated, that we are entitled 
to acknowledge their being qualified with stamens and pistils. 
But in cases, where on one hand the analogy of the organs, 
grounded upon the similitude of forms, is not clear ; on the other, 
the structure and the minuteness of the parts preclude the possi- 
bility of the test by experiment; it is easy to conceive, that the 
existence of the sexes may become a question ; and this is whit 
has actually taken place in regard to a good many plants, which 
have been ranked by each botanist, in his turn, according to hb 
own particular views ; at one time in the phenogamous, at ano- 
ther in the cryptogamous, at another in the agamous class. Id 
this wuy opinions have become divided. One plant has been 
known to change its place as often as it has been examined. 
Another, after having been deposited by common assent, in one 
of the two classes of which we are' now speaking, to this hour 
affords a handle for controversy, because it has not been possible 
to adduce strict proof of the office of each organ ; hence it is, 
that both in the agamous and in the cryptogamous plants, the 
appellations of stamen, pistil, anther, gerraen, pollen, seed, pro- 
pagulum, &c. he., have been all applied in their turn to the 
same part in the same species by different botanists ; and that 
systems, hava gone on multiplying «$ fast as any fact in regard 
to organization, that had escaped preceding observers, has been 
brought forwards by succeeding ones. 

If we give due weight to these circumstances, we shall be 
convinced, that a different line is to be pursued in reviewing 
the agamous and cryptogamous department of vegetation, from 
the one we have had to pursue in considering the ph»nogamoiis 
portion ; for here our object cannot be to lay down general po* 
sitions, and bring into one point of view all that belongs to 
each system of organs apart, because the forms are extremely 
various, and their functions, and of consequence their analogies, 
are more within the scope of conjecture than of demonstration. 
The method we have to pursue is to confine ourselves to the 
study of each^group by itself, keep separate the facts which are 
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rerealed by nature, from those which are to be found only in 
the conventional systems of man, and upon ti final scrutiny, to 
abide by the doctrine which teems to afford the greatest degree 
of probability, without blinking the weak and hypothetical parts 
which roay^ belong tP it. We shall reiiew in succession the Salvia 
nue, Equiseiacea, Muscif Hrpaticctf Lycopodiacectt Filiceif 
^Iga^ Licienes^ Hypoxyktty and Fungi. In proceeding in this 
order, we pass by gradually changing shades of difference frpm 
the species which approach the nearest to phaenogamous v^- 
tation, to those which recede the farthest from it. 

Before we enter into the detail of our subject, let us premise 
a few words concerning the texture of the substance of plants 
of thb nature. 

A membranous and cellular texture belongs to the substance of 
all plants, but subject to a vast variety of modifications, all which 
modifications are not found to exist in every species. We are ac- 
<]uainted, for instance, with certain phsnogamous species, in 
which neither trachea, false trachea, nor moniliform vessels are to 
to be found. None of these modifications of texture belong to 
the roushj-ooms, liverworts, hypoxylee or algae, which are most 
probably all of them of the agamous class. The substance of these 
consists of a mass of continuous cells of various elongations, with 
membranous walls of various thickness ; and their outer skin or 
epidermis, which can seldom be detached from the rest of the 
texture, is without miliary glands. Excepting the alga, the 
plants of this class have no parts of au herbaceous nature. 

The other groups, vis. the Ferns, Lycopodiacea, liepatica^ 
Mosses, Horse-tails, and Salvinia, do not appear to differ from 
those of the phanogamous class in the nature of their texture ; 
leaves, or else herbaceous processes that serve the turn of leaves, 
and vessels, have been observed in the greatest part of them. 
Struck by this analogy to the phanogamous plants, some au- 
thors have concluded from thence, that the plants of these 
groups could not be without sex ; not a very consequential 
way of reasoning at all events, since it is- not yet proved that 
the presence of trachea, false trachea, miliary glands, leaves, 
&c. &c.| necessarily imply that of stamens and pistils. Let us lay 
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aside all such groundless conclusions, and keep close to the detuM 
of facts. 

SALVINI*. 

This group consists of the genera Pillularia (Pill-wort,) 
MAasiLBAySALYiNiA, and IsoKTEs (QuilNwort,)- all aquatic 
plants, which are to be found in France. We place it at the 
head of the ranks of the cryptogamous class, as other botanists 
have done before us. 

PiLLULALiA grows in wet places, its creeping stem puti 
out small branches at different points; these produce slender cy- 
lindrical leaves, at first like a sheep-crook ; at the foot of each 
branch arises a globular involucre, as large as a pea, without abj 
opening ; this involucre parts itself into four pieces, which then 
constitute four distinct cells, each containing from sixteen to 
twenty pistils, and from thirty to two *and- thirty anthans; the 
pistils are situated in the lower part of the cell, and have an ob- 
tuse stigma, the anthers are collected in a round tuft, aod are 
suspended from the top of the same cell ; these last are cooicml, 
and open transversely at the top ; their pollen consbta of glo* 
bular grains, which do not burst when they come ia contact with 
water ; each pistil is provided with a seed that germinates hf a 
leaf. 

Dnnaeus, who had taken but a very superficial view of Pi^lv- 
laria, but was determined to find sexual org/uu in that as 
well aq all other plants, supposad the involucre to be one en- 
tire pistil, containing several ovula, and that the pollen was 
disseminated over the leaves. But Bernard de Jussieu, by ex- 
plaining the true structure of the sexual organs of this genus, has 
completely refuted the opinion of LiranaBUs. Nor can it be said 
that it was one founded upon observatiobs of the least weight, or 
supported by any evident analogy ; but stands a proof with how 
little circumspection even the most skillful authors make asser- 
tions in aid of any fhvourite system they have to build up. A 
reflection that will often obtrude itself into our minds, as we 
proceed. 

Marsilba has a stem which creeps along the ground, the 
samt as in P^^lularia ; but here there are long petioles which 
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bmr at their top four leaflets, disposed In the form of a cross, 
and near their base ^gshapcd involucres that do not open. The 
cafity of the involucres is divided lengthwuys into two cells, 
which are subdivided into several compartments, containing pis* 
tils and anthers mingled together. The anihers are very nu- , 
inerous and very small, do not open, have but one cell, and are 
filled with a pollen consisting of opaque grains ; the pistils are 
not numerous ; they are provided with a style, and contain 
within a double membrane, a granular transparent matter. This 
is the sum of what we collect from the observations of Bernard 
de Jussieu and Mr. Robert Brown ; but in admitting that the 
facts stated by these skillful botanists are correct, yet the appel- 
lations of pistils, stamens, and pollen, may after all be roisap* 
plied, for experience has not yet taught the real uses of any of 
the oi^ns of this genus. 

Saltivia floats on and extends itself over the surface of 
stagnant waters, in the form of a Uvely verdant carpet. Its 
branches are furnished with small opposite oval leaves, tpiinkled 
with minute glands surmounted by four spirally curled hair^ ; 
fron under the pairs of leaves, and among the roots, are produced 
in groops several close globular involucres of about two centi* 
metres io diameter. There is only cue femalei involucre in each 
group; the rest are males, and contain from one to tvo 
handred whitish globular anthers, each with a small filament of 
its own, by means of which the whole are collected in bunchea 
upon a common shaft. The female involucre encloses from ten 
to twelve white oblong chagrtened pedicled pistils, which ba- 
QDme as many small capsular fruitSf with one small sard (nmi^ 
mUum) in each. All these involucres separate from the parent* 
plant towards the end of summer, and sink to the bottom of tlM 
water. In the folbwing month of Aprils the ciqpaules having rid 
themselves of the involucre, rise again to the aorfiioe of the 
water, and germination^ takes phu:e« At first the capsule opens 
at the top by three teeth ; then two radicles, like two little horns, 
are evolved ; then a petioled leaf makes its appearance in the 
form of an inverted crescent ; when the stem at last issues from 
the sinus in the leaf. 

Linnarat had taken a false view of the sexual organs of Sal« 
Vot. V. T 



Digiti 



tized by Google 



264 On Cryptogamous and Jgamous Veg^aiion. 

TiNiA. Like Micbeli» be took the male involucres for gertnens, 
tbe aathers for iteeda, aad the hairs oo the leaves for utameos ; 
but since bis time, the organs of generation have been very care- 
fully described in this geuus by Ouettard ; and M. Vaucher bas 
explained its mode of germination. But after all, tbe manner in 
which impregnation takes place in it is stiti a problem ; and 
until this is solved, it behoves us to suspend our opinion concern « 
ing the stamens, and not to take for granted facts which have 
not been duly demonstrated. 

IvoKTESy Quill-wort, represents a fascicle of narrow elon- 
gated leaves. The base of tbe exterior one twelb oat and be^ 
comes an involucre, in which are enclosed one hundred'^nstib. 
Adanson asserts, that these pistils are accompanied by stamens ; 
but linnsras puts tbe stamens at the base of tbe interior leaves, 
and pretends that they consist of a scale surmounted by an one- 
celled anther. But all this is very obscure ; and we can dedde 
nothings concerning either the opinions of Linassus or AdBiMen, ' 
witboot a fresh investigation of tbe parts of this genus. 

We already find in this, the very foremost group, that the cut- 
ternary forms of the sexual oig^ns of phflsnogamott* plants bave- 
disappeared ; and in fact, many botanists are of opinion, that all 
tba plana that rank in it. have neither pistils, stamens, or seeds. 
Necker, for instauce, maintains that the involucres of Pillu- 
i^A&LA, Harsixka, and Saltiiiia, contain nothing but what 
hocaUs Bdfimeueeip which he defines to be reproductive bodies, 
originally of a mudla^ous consistence, that become solid, 
and form themselves into a ger men without the coHipeiation 
of impregnatioiu • But stiU it is right that we sbouM keep 
in oar minds, that the iovolucrts in PiLLVLAniA, BIamilsa, 
and Saltinia, inclose bodies of two distinct kinds, and that 
Benvird de Jussjea has witnessed the transverse dehiscence of 
those which he consider! ae anthers* 

To be eonOmted. 
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Art. Vllt. Case of a Child aged six tnonth, who swaU 
lowed a douhle^bladed Knife without Injury. 

Jh E w subjects are more interestitig, than thc.conteitiplatioii of 
the wonderful mtmier in tvhich the human frame accoihtno-' 
dates itself to the rarious Tiolencea to which it is subject : 
compression upon the brain ; the e£fuaion of fluids into the 
pericardium, Hhoraxy atid abdomen; a musquet ball or othet 
extraneous body in the midst of muscle, &c. ; all may remain 
a considerable length, of time, without necessarily proving 
destructive: the human stomach is daily exposed to severe 
trials by the glutton and the drunkard^ and daily it evintes 
its power of contending against such attacks, although it 
ultimately falk a sacrifice to their repetition or continuance. 

If we are surprized at the efforts it is capable of ilk such in<- 
stances, how much more must We wonder at those remarlAble 
powers of adaptation by which it is sometimes enabled to rb^ 
main umi^ured when suoh substances as nails, pins^ knives, &e. 
Hre swallowed by accident. 

The painful and ridkokms feat of the Indiad jugglets in 
passing a blunt piece of iron, tinder the name of a sword, i«tt> 
their stomach, which certainly contributes to render thete sho^t 
lited; and the instances we have of men actually stsallowii^ 
-knives tQ the number of 13>or IS, tot a reward of sphrits^ Or 
wine^ do not come within the intention of these observations : 
they are meant chiefly to apply to those cases Where forei|fix 
Bubstmices have been inadvertently swallowed^ 

In the Transactions of the Royal Society, cases ar^ recorded^ 
of kttrres being swa11oW)ed by adults, Which toced their way 
tfarot^h the coats of the stomadi by producing inflauAna^ 
tion, &c. or were removed by indsioti : we have also jnany 
histories of naUs^ padlocks^ knii^ &c; being swalkiwed with"* 
out producing Iktal consequences; but I un not iware of any 
case beteg recorded where a knife ronained so long hi the 
stomach of so ^oting a child* as in that of which I now gite 
the pnrtiotilars and wUeb^ <m that accdunt, deiertes to be 
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preserTed, if it has not already been communicated by the 
Twy mpectable persons who, with myself, were witnesses to 
the&cU. 

CASE. 

Murdk 16lh, 1802. A child of Jonathan White's, Southgate, 
<3hicliestsr, aboat sUe months old, had a small double-bladed 
knifed about two inches and a half in length, given it to play 
with. On the return of its mother to the room, she sought 
in vain Ibr the knife, in all parts of the cradle m which the 
infliat was lying: the child expressed some uneasiness at 
the stomach, from which the mother concluded it had swal* 
lowed the knife ; the bowels were kept lax by the use of castor 
oiV^ andihe fteCes soon began to grow black. The child took 
no fbod,^but milk; seemed often very uneasy in its stomach, 
and had'sUght febrile indisposition; yet it continued to look 
weU, and was sufficiently fat. 

Mop 24th* The shortest blade was discharged by the bowels ; 
the back of it very much corroded, its edges being ragged, 
uneven, and saw-like : the rivet was entirely dissolved. The 
general state of the child's health, as slated above. 

Suke I6th, The child after being for a day or two more 
than usually imeasy, and rejecting every thing^ offered as food, 
brought fh)m its stomach, in vomiting, one side of the horn 
handle about two inches in length, very much softened and 
beat double : a small bit of iron was passed a lew:<iagfm ifter- 
waids t^ alod* He frequently eaprasses gieat pain is ys 
stoimchi aad bowels, and starts nmdi whos aaletp; his re^ 
takied na nourishment for three days, and oirw toofcs mudi 
ctbttoiatatf. 

Jnfy^Bth. The cbiki more emaciated, tdces little fooc^ and 
'■nWiswhea quieted hfs, decoction of poppies expresses more 
{Jain, eokitilw4l!y writking. Its bowels are lax^ und tJhe stbok 
Jiave aibltiek af^yearance^ and the abdomen eAMts^ilettlaJly 
a degree of inflanunatlon. His pulse is soft ahd toocferate 
wMIe asleep; the skin feds rough ; has voided notfaSo]^ tfaice 
the horn handle. . .. ^ 

Jttlg ^4lfc. To day he passed a bitof in>n,Wl^ wtt^abotit 
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half an inch in length, of a wedge-like shape, much corroded* 
and full of holes, and appearing to have heen the large blade. 

Augmt IH/i. The child has been in a convalescent state 
for the last fortnight, grows fatter, and looks much better ; 
has been more quiet, although be has not slept much; the 
decoction of poppies has been omitted for some time past ; 
the pulse full and strong ; sucks more heartily, and now eats 
sopped bread three or four times a day. Yesterday and to 
day it has been more uneasy : about five o'clock in the evening 
vomited up its milk, together with the back of the knife, ^^ 
inches in length, pointed, and corroded at one end ; the oihe," 
nearly perfect, and first presented itself at the mouth ; soon 
after, it vomited the other side of the horn handle, softened, 
the edges uneven, and dissolved. The child was much ex- 
hausted by its efforts, and soon fell asleep. The stools are 
some days of their natural colour, and sometimes black. 

Dec, ^Oth. The child is now in perfect health* remarkably 
robust, and has not experienced a day's illness since August. 

The Notes from whence I have taken the above particulars 
were made at tlte moment by Mr. J. N. Shelley, now a sur- 
geon in the army, who was at that period my senior, and 
whose observatfons I can corroborate most fully. ^ 



Whether we look on this Case, as proving the posaiblUty of so 
large a substance as a knife remaining so many months with* 
out materiel iig^My, in the stomach of so young an inftmt, or 
whether we oonskler the state in which the separated parte of 
the knife, at disUnt intervals, came away, it afibrdt equally 
curious and useful matter for contemplation. It shews the 
remarkable power possessed by the gastric juice* even ii) so 
young an infant, of acting upon the metal, by whicb the rivets 
of the knife and the sharp edges of it were difsolved* and the 
life of the individual saved. 

Manifold are the precautions which the adult takes, to pre« 
serve his health and to guard against accidents ; he is capable 
of explaining the nature of his sufferings, readily takes the 
most nauseous drugs to subdue disease, and submits to severe 
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pain to obviate tbe efiects of accident ; but the in&nt cannot 
describe its feelings, cannot be treated with certainty, and will 
not endure restraint to effect a cure of the consequences oi 
accidents ; how bountiful, then, is Providence, in ^lardios it 
from the accidents of birth, by rendering its bonea flewbtet 
in restoring union of fractures by the rapidity with wbiA 
callus is secreted, and iu enabling the atomach to meet so 
successfully, such calls upon the solTent powers of its juioe^ 
as are exemplified in this Case. 

W. H. Banks, Sutg^n, Royal Navy. 
Ryde, Isle of Wight, May Sth. 1818. 



Akt* IX. On the Production of la tit the Bo$Um* of 
Rivers. 

1 HE phsenomenon of the production of ice at the bottoms of 
rivers, has been repeatedly noticed ; but I am not awrare that 
any satisfactory solution has hitherte been given of the cauae. 
In Nicholson's Pictionary of Ctemiatry, several diflfetaat ^rpo*^ 
theses are enumerated, which I shall not now stop to examine ; 
since it may be safely asserted, that they neither accord with 
the esjtablished principled of chemistry, nor with the facts for 
which they endeavour to account. The most recent theory 
wHh which I am acq^uainted, is that of Mr. A. Knight; who, 
in a Paper lately published in the Philosophical Transactionii, 
seems to consider the particles of ice as originally formed at 
the surface, and afterwards absorbed by the eddies oC streaiw 
to th& bottom. He states in support of this idea, that he did 
not observe any similar appearance in still water. I shall 
advert to this hypothesb in the sequel ; and, at present, it vuf 
suffice to remark of it and all others which 1 haye hitherto s«en» 
that supposmg any of them to be .jcorreet, the same effiecta 
ought regularly to be produce!^ wiienever the atmosphere Is at 
a similar temperature; or in other wordg, that whanerar the 
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fnei iB io intense afl materially to affect the water df a rl^er, 
we ttay tlien expect to find ice at, the bottom. Now tKis is 
certainly not the c^e, since the appearance we are treating of 
iieter occurs but under peculiar atmospherical circumstances ; 
and rivers are frequently frozen over, and remain sO for k 
length of time, without a particle of ice being visible at the 
iMottom of their streams. I do not now profess to have deve- 
loped this mystery, but merely intend to state the circum- 
stances under which the phsfenomenon Commonly takes plac^, 
OS well as a few particulars connected with it, wlrich perhaps 
acre not generally known, and which may hereafter be service- 
able as data for investigating the cause . 

It is well known to meteorologists, that a severe frost in 
winter does not always commence in an uniform manner. 
'Sometimes it begins with a gentle windfrom the E. or N. E. 
and is at first comparatively mild in its operations, but after- 
wards gradually increases in intensity. iVosts of this kind are 
geiaerally more lasting than others, and during such, 1 have hot 
observed that any ice is generated at the bottoms of streams ; 
though the deep and still parts of rivers are often frozen over 
by th^M to a considerable extent. At other times, during the 
ctmtmuance of the violent sovth-westerly gales, which art so 
prevalent in this country in the winter months, the wind fre* 
quehtly shifts on a sudden from S.W. to N.W. commonly abouft 
an hour before sun-set, and blows with great impetuosity in this 
^direct ion, attended with a severe frost, and sometimes with a 
heavy fidl of snow. The effects of this frost in places exposed , 
to the wind are extremely rapid, so as to render the ground 
impenetrably hard, in about a eouple of hours -from its com- 
nettcement. Situations that are not do much exposed seem com* 
panctively little affected ; at least I have repeatedly observed, 
Ihsit a small sheltered pond in a field was nearly free from lc<^, 
yMX'b the current of a large and rapid river at no great 
itiKiance was nearly choked up by it. 1 believe that the phsa- 
Aomenon under consideration seldom occurs, except ddring 
nuch frbste as these; and the following are the principid dr- 
cumstaneeff connected with it, v^ich I am aft»h$ to state from 
Hay own observation. • 
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It maj be here premised, that ice of this descriiition i$ 
8e]4oin seen adhering to anything besides rgck^ ^Um^ qv 
gravel ; and that it is more abundantly produced ia. grapqf- 
tiun to the greater magnitude and number of the^sf<^«^jfpa^* 
posing the bed of the river, combined (aswjil )>e,,|^ici(h^. 
noticed) with the velocity of the current. I havejlp^jn^^pi)^,., 
by a friend, that he has occasions^lly perceive^ jt^j^ULc;j|[i^^|^ 
solid wooden piles, at a considerable depth b^ne^t)^ tj|>f; au^gi^fj. 
of the water; but I never saw, or heard^ , o^f ,a{^y . pi| i^JiU^. 
earth or clay. It is not easy to ascertain the ^regiae time.^ 
which the process begins to take place. It api>ear8» how?^<^^ 
almost invariably to commence during the first ni^ht of tbj^ 
frost, and probably within a few hours after sunset, On^ thp 
ensuing morning, the first thing which strikes. ^i^ observer i^ 
an immense quantity of detached plates of ice floating d(>)HA 
the stream. Mr. Knight naturally enough supposed these tu 
have been formed at the surface by the influence of the freezings 
atmosphere, and afterwards absorbed by the current t but I 
think that a minute inspecti-.)n would have led him to ftJ^rm a 
contrary conclusion ; v'u. thfit they are first fbrnoed io the bed 
cf the river, and afterwards rise to the surface. It id true» 
that none are to be seen in situations where there is no sensible 
current, and that they abound niost in rough and rapid places* 
But on es^amining any stream of moderate velocity, yet smooth* 
equable, and free from all appearance of isddy or ripplio^ ^ 
great number of these plates of ice will be found adherij^.tQ 
the rock, stone, or gravel at the bottom. If they are watched 
with attention, they will ybibly and rapidly increase la bulk ; 
till at last, on account of their inferior specific gravity« aided 
|)erhaps by the action of the current, they detach themselves 
from the substances to which they at first adhered, an4 rise to 
the top of the water. The form of these pieces of ice is veiy 
irregular, depending, in a great measure, on the size and sb^tpe 
of the stones, or other substances, to which they were origioaUy 
attached. Most of them seem to be of an oblong, or circular 
.figure ; they are generally convex on the upper surface and 
have a number of thin laminse andspicula shooting from them 
in various directions, especially from their circumference. 
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SometiineSyWheD these floating pieces or plates meet/^iih bs^ 
obstruction in the channel of the river» they accumulate in 
such quantities as to eover the surface of the water, and be- 
come fiT>zcn together in one large sheet. But this kind of ice 
may be always readily distinguished fium that produced in the 
usual way by the action of the cold air on the'surface» which 
is iiiukyllhy ti^ausparent, and of an uniform texture. On the 
contrary, one of these conglomerated fields or sheets, is opaque, 
uneven. Ml of asperities, and the form of each separate plate 
composing it may be distinctly traced. In this situation tlicy 
commonly assume the shape of irregular polygons, with angies 
somewhat rounded ; a form apparently caused by the lateral 
pressure of the contiguous pieces. 

On the river >Vharfe, near Otley, in the West Ridipg of 
Yorkshire, is a weir, or mill-dam, where this phenonienon i^ 
•ometiroes manifested in a striking manner. This structure is 
of hewn stone ; forming a plane inclined at an angle of fron^ 
35* to 50^ fronting tlie north, and extending from W. Xq £. 
to the length of 250 or 300 yards. When one of the above- 
mentioned frosts occurs, the stone which composes the wtir 
soon becomes encrusted with ice, which increases so rapidly in 
thickness, as in a short time to impede the course of the stream^ 
that fatls over it in a tolerably uniform sheet, and with con^* 
sidetable velocity : at the same time, the wind blowing strongly 
from tke N. W. contributes to repel the water, and freeze such 
as adh^^s to the crust of ice when its surfiace comes nearly in 
contact with the air. The consequence is, tliat in a short timo 
the current b entirely obstructed, and the superincumbe(i^t 
water fbrced to a higher level. But as the above-meifttioned 
causes continue to act, the ice is also elevated by a perpetual 
aggregation of particles : till by a series of similar oper^ktions,. 
an icy mound or barrier is formed, so high as to force the 
wmter over the opposite shore, and thus produce an appareoi^ 
inundation. But in a short time the accuipulated ^ight^ of 
a great many thousand cubic feet of water presses so strongly 
agunst the barrier, as to burst a passage through some weak 
part, through which the watei' escapes^ and subsides to iu 
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fonMr level, leaving the Bingalar ftppeanuice of a wiH or 
rampart of ke three or four feet high* and about two feet hi 
thickness, sdong the greatest part of the apper edge of the 
weir. The ice coaiposing this barrier, where It adheres to the 
stone, is of a solid consistency, but the upper port consists of 
aafirahitude of thin laminae or layers, resting upon each other 
hi a confused manner, and at difiereat degrees of inellaalxin ; 
thsir interstices being occupied by innumerable icy sp&Otthe* 
diverging and cros&ing each other in all directions. The w ha le 
mass much resembles in its texture the white and pcmnis See 
which may be seen at the edge of a pond or small riU^ where 
the water haa subsfided during a frost. 

It may be further observed, that a frost ef this kind k very 
limited in its duration, seldom lasting more than thirty-sbc or 
fbrty hours. On the morning of the second day after its oamt* 
mencement, a visible relasnition takes place in the temperaCure 
of the atmosphere ; usually before itoou the wiad on a sudden 
shifts to the S. W, and a rapid thaw comes on, frequently at- 
tended with rain. What appears somewhat remarkable, ia^ 
that during seven^l hours after the commencement of the thaw* 
the production of ice at the bottom of rivers seems to go en 
without aba,tement ; and updh examining a rapid stream, the 
stones orer which it flows wiH be found at this period com* 
pletely encrusted with tlie above description oi icy plates. It 
seems evident from this tlrat the bed of the river, which baa 
been reduced below the freezing temperature, is not forsome 
time aftcted by the change of the atmosphere. This may berhi 
some measure ilhistrated by the well-known fiict, that rt&A 
which falls upon a rock or stone-wait is frequently converted 
hito iee^ though the air and the ground are evidenftlyin a ^tote 
of thaw Before the following morning, the ice of which we 
have been speidthig gencndly disappears, being carried aw*y 
by ^le current, or dissolfed by the thaw. 

The hst thrre that I remarked this phssnomenon was in a 
stream of the river Air, near Bradford, in Torkshh«, On ttet 
I3t of January, 1814. TMs instance <fid not precisely acconl 
with what I have stated to bethe usual circ m nsftancea of the 
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case ; ai^the frost then had existed sevend dtyt witlioiit any 
previous ai^iearaace of thb kind. But there were •evond 
iBdiottions of an approaching change of temperature ^ and the 
day following there waa a partial thaw, attended with rain. 
Urn wind having T^red from N. W. to S. W. This thaw, 
however^ did not continue long, and was succeeded by a frest 
wbjok. surpassed all within my recollection, in seTerity and 
dui'ation. Yet, during the whole of this period, though the 
thertDomater freqocntly stood below 18^ of Fahrenheit, and 
the catnaiy of (be Tees, sereral miles b^ow Stockton, where 
the spring tides rise from twelve to eighteen feet, was for more 
than two months frozen over, so as to allow the passage of a 
loaded waggon^ I ceuld never perceive a particle of ice adhering 
to tile rock or gravel in the bed of the small and rapid river 
LtVMi, in Cleveland, where I then resided. This circumstance 
aeens decisively to prove^ that the phaennmenon does not 
menif depend on intensity of cold. 

I ecHifess myself unable to ft-ame any hypothesis respecting 
the above mentioned facts, which would not be liable to 
numerous and formidable objections. The immediate cause 
of the fomaitioo of the ice seems to be a rapid diminution of 
temperature in the stone or grave) in the bed of the river, 
connected with the.£u4dea changes in the state of tha atmos* 
phere ; but it does not seem very easy to explain the precise 
nnfture of this connection. We may easily conceive, that by 
a sudden change from a^ state of thaw to aointense fh)st» at- 
tended by a strong wind, the whole body of water in a river 
may become quickly cooled, and consequently diminish the 
l^perature of the stone or gravel oveir which it flows : but 
to suppose that water, which is not itself at the freezing point, 
in capable of reducing the substances in contact witli it^ by 
means of a rapid and continual application of successiire 
particles, so far beneath that temperature^ as in process of time 
to eonvert the contiguous water to ice, seems not to aooord 
tery well with tke usually received theory of the equilibrium 
of calcNric* However, the &ct that the.quantity of ice thus 
produced is always greater iu pipgortioa to the superior 
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ftloAty ot the stream, little or none being found where there 
ifl no 8en«ible corrent, seems in some dcg^ree to countenance 
the above idea, 

I cannot learn that any experitnents "have ever been insti- 
tuted on this subject, though it arem* thai they mlghl easily 
be made by a person convenieuHy situated, and pngsessed of 
the requisite instruments. A careful examinat inn, by properly- 
contrived thermometers, of the relative leinpeniturya of the 
ahr, the trater, and the bed of the river, and of the changes 
undergone by them during the aUuve i^roccssj would probably 
go a great way towards solving the p ruble ni< I know no one 
better qualified for this undertakin-^ Ihan Mr, Kni^'ht, if he 
should at any future period have leisure and opportunity to 
direct towards it the same acuteiicss of observation and 
accuracy of investigation which haee (.enabled him to nmka 
such important discoveries in thfj trcanoniy of the vegetabl^i 
kingdom. And, if the explanation of this phcnomenyn ebouid 
ever lead to results of any importance to the cause of science, 
I shall feel sufficiently satisfied, if it be deemed that I have 
been of any sei^vice in pointing out the way, 

liicBAan Gaekbtt* 
Blackburn, Lancashire, May I6th, ISIS. 



Art. X. On the Sounds produced by flame in Tii^es^^c* 
by M. Faraday^ Chemical Msistant in the Royal Ii^ir. 
tution. 

1 RBRB is an experiment usually made in illuistration of the 
properties of hydrogen gas, which was fir&t described by Dr. 
HiggiDBf in the year 1777** and in which tones are produced 
by burning a jet of hydrogen within a glaas jar or tube. 
These tones vary with the diameter, the thickni'ss, the length ^ 
and tb^ substance of the tube or jar ; and also with changes 
in the jet* They have frequently attracted attentioEt and 
some attempts to explain their orlghi have been made. 
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After Dr. Iliggins, Brugnatelli in Italy, and Mr. Piotet at 
Qeneva, described the experiment, and the effects produced by 
▼aryinf the position and other circumstances of the jet and 
tube ; and M. de la Rive read a paper at Geneva (published 
in the JToumal de Physique LV. 165.) in which he accounted 
for the phenomenon by th« alternate expansion and contrac-* 
lion of aqueous vapour. That they arc not owin^ to aqueous 
vapour, will be evident from some experiments to be de- 
scribed. I have no doubt they are caused by vibratioos, miliar 
to those desciibc-d by M. do la Rive ; but the vibrations are 
produced in a different manner^ and may result from the action 
of any flame. 

I was induced to make a few experiments on this siAoecU 
in consequence of the request of Mr. J. Stodart, that it shouid 
be introduced at one of the evening meetings of the Membeia 
and Friends of the Royal Institution ; and was soon satisfied 
that no correct explanation had been given. That the sounds 
were not owing to any action of aqueous vapour, was shewn 
by heating the whole tube above 212* ; and still more evidently 
by an experiment, in which I succeeded in producing them 
from a jet of carbonic oxide. That the;^ do not originate in 
vtforatbtts of the tnbe» caused by the current of air passiiig 
through it, was shewn by using cracked glass tubes, tubes 
wrapped up in a doth, and, I have obtained very fine sounds 
by using a tube formed at the moment by rolling up half a 
sheet of cartridge paper^ and keeping it in form by grasping 
it in the hand. The sounds have been accounted for, as well 
as their supposed peculiarity of production by hydrogen; by 
the supposition of a rapid current of air through the tube ; 
but that this is not essential, is shewn by using tubes«!ftlo«»d^ 
one end, and bell glasses, as described- by Mr« Higgin^^^in hb 
first experiment. - 

I was surprised tq find^ on my first trials with other gaffes, 
that I could produce those'sounds from thr^m wluch,ba4xbetA 
supposed to be generated exclusively by. hyiwgtu ; and thSe^ 
with the insufficiency of the explanations tliat had yet.boea 
given, induced me to search after the^cause of an efe<;t, which 
appeared to ba produced g^tnUf tqr ^ril flame/ 
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In exaniniiig attentively the appearance of a dame When 
iotrodttced into a tube» it will oommonly be fbond, thaiT, <Mi 
copiing within its apertare^a current of air is estiblffthed 
through the tube, which compresses the flange into a tianch 
smaUer space; it is slightly lengthened, bitt its ^metat* is 
considerably diminished s on being introduced a litfle foHhier, 
and as the tube beeoBies warm, this effect is inereasedy and the 
flacoe Is gradually compressed a little abore iia commeneemenft 
at the orifice of the jet, more than at any other part ; a yfery 
§aiBt sound begins to be heard, and as it increases, vibrationB 
may be perceived in the flame, which are most evident in the 
upper part, but frequently also perceptible in the lower and 
smaller portion ; these increase with the sound, whkfaat last 
becomes very loud, and if the flame be farther intmdaced into 
the tube, it is generally blown out. Such are the general 
appearances with hydcogen. If a jet of okfiant, or coal gaa^ 
both of which I have aseertained may be. used sucecssfuOj, 
be sobstituted ; then» in addition to those appearances^ it 
wjU be perceived, that as the bright flame of the gas enters 
the tube, its splendour is diminished, and it bvns mth ItHs 
light. 

By substituting other gases and iofiantmable vapours fbr 
hydrogen, and using other vesseb than tubes, I was enabled so 
10 magnify the eflfects, as to perceive more distinctly what took 
place in the flame at these times ; and soon concluded, that 
the sottnd was nothing more than the report of a contmued 
explosion. 

Shr H. Davy has explained the nature of flame perfectly; 
and has shewn that it is always a corobination of the elements 
of explosive atmospheres. In continued flame, as of a jet of 
gi^ the combination takes place successively, and without 
noise, as the explosive mixture is made. In what is properly 
called an explosion, the combination takes place at once 
thronghout a considerable quantity of mixture, and sound 
restdts from the mechanical forces thus suddenly brpugjlit into 
actSoii ; and a roaring flame presents something of the ap- 
pearance of both. If a strong flame be blown on by the 
mouth, a pair iSf bellows, the draught of a chimney, or other 
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wetai$f the air and tht gaseous inflammable mailer are made 
to mix ia caq»lo6ive proportioas in oonsiderabk quaotklea at 
Qocet and the«e being fired by the omtiguous flame, com- 
l|iii9 al <mce throughout their whole cxtent» and produce 
souad ' the effect U rapidly repeated in rarious parts of the 
flame, as long aa tha air is mixed thua forcibly with it, and 
a jrepetition of noiie is produced, which com^titutes the loar. 

Now this, 1 believe, to be eiuictly analogous to that which 
tal^es place in what have been called the singing tubes; bat 
in them tlie explosions are generally more minute and more 
rapid. By placing the flame in the tube, a strong current of 
lur ia determined up it, which envelopes the flame on every 
side. The current is stronger in the axis of the tube than in 
any other part, in consequence of the friction at the sides and 
the position of the flame in the middle ; and just at the entrance 
of the tube an additional effect of the same kind is produced, 
by the edge obstructing the air which passes near it ; the air 
is therefore propelled on to the flame, and mingling with the 
inflammable matter existing there, forms portions of exploding 
mixtures, which are fired by the contiguous burning parts, and 
produce sound, in the manner already described, with a roaring 
flame ; only, the impelled current being more uniform,' and 
the detonations taking place more rapidly and regularly, and 
in smaller quantities, the sound becomes continuous and rousi-^ 
cal, and is rendered still mor4 so by the effect of the tube in 
forming an echo. 

That the roaring flame gtvea sound in consequence of explo* 
sion, can hardly be doubted ; and the progress from a roar to a 
musical tone, is easily shewn in the following manner : take a 
lamp with a common cotton wick, and trim it with ether or 
alcohol ; light it, and hold a tube over the flame (that whieh 
1 have used is a thin tube of glass about an inch in diameDer; 
and near thirty inches long ;) in a few seconds after introducing 
the flame, the draught will be sufficiently strong to blow H 
out*, but if the current be. obstructed by applying the fingers 
loond the lamp at the bottom of the tube, combustk>n wiU go 
Qn»tba«gjbi.iiT^^rly^ the»» by alittle in a nageBi en t in admit- 
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ting the air on one side or the other, and in greater or Iceaef 
quantity, it may be impelled on to the flame in varioot degrees* 
so as to produce a rough roaring sound* or one mors con* 
tinued and uniform, of a hip:her note, and more musica] ; and 
these may be made to pass into each other at pleasure: tben* 
by substituting a btream ef etherial Tapour for the wick, wbkk 
may be easily done from a small flask through a tube, the 
tones may be brought out mure and more clearly, until tbmy 
emcUy resemble those of hydrogen. 

A similar experiment may be made with coal gas ; light a 
small Argand burner with a low flame^ and bring a glass tube, - 
which is very little larger than tlie diameter of the flame, down 
upon it so as neaily to include it : tlie current of air wifi be 
impelled on the external pait of the flame, it will lemofe the 
limit of combustion a little way up from th3 burner, that pAit 
of the flame will vibrate rapidly, burning with contiuued ex-* 
ploaiozs, and an ii regular tone will be obtained. Remove 
the burner, and fix on a long slender pipe to the gas tube, ao 
as to afibrd a candle flame that may be introduced into the 
tube ; light it, and introduce it about five or six inches, and a 
dear musical tone will be obtained. 

During the experiments that were made in conseqnence of 
this view of the subject, many appearances occurred wliich 
might be added to the above account, to support the opinion 
that the vibration of the flame, in consequence of rapid suc- 
cessive explosions, is the cause of the sound ; but they are 
neglected, because they are supposed unnecessary. 

]f the explanation given be true, then the only requisite to 
the production of these sounds is the successive suddea intiani- 
mation of portions of gaseous explosive mixtures. Theae nttx- 
tures are most easily made by propelling a stream of air on to 
a stream of inflammable gaseous matter; but it is also posaibie 
to make them in other ways, and the same phenomenon wbmj 
be produced in a difierent manner. 

That the tube is not essentially necessary, is shewn by rwrfcHig 
it swell out into a cylindej^ of three or four inches dianMter» 
except above and bek>w ; or part of it may be extended intD~a 
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{^)ip. ..I.todf: iwo air jar» that wiere open abovc» but with 
Qpftfjs^^^ ^pert^res; ooe of th^e was inverted aver an 
i|4|anjf;d jiet of bydrogCR, 90 as to form a lamp or bell q\^» 
flt^gut |tr thfre^w;^ ^o eflbct of sound, because the downward 
c;Mflr?nt4,ftoni,aboYe intecfered with the stream of air issuing 
ill^^l^oqt ben^th» and made it irregular; but placing the 
afiqon0,reQ0iiier on the fiat, applying them ftdge to edge ; 90 as 
tQ/^iY^rve the current of air upwards from disturbing forces, 
the sounds were immediatdy produced : and, lastly, I succeeded 
in obtaining Uie tones hj the draught of a common chimney ; 
^^ hjr attachifig a large inverted air jar to the end of a funnel 
{npetthat oame from the ikie, dosing the other lower opening 
int9 it, and introducing an inflamed jet of hydrogen witlun 
tke Jover contracted orifice of the glass, the sounds were 
pcoduoad. . . 

' T^ tfa» saqsr sounds nmy be obtained by means different 
to those above- xiescnbed,. though depending on the same 
cause, is shewn by some experiments made by Sir H. Dary> in 
his first les^yches on the miners* safety lamp. Small wire- 
gmuxe safety lamps being introduced into air jars filled with 
explosive atmospheres, the gases burnt on the inside of the 
cyUsdai^, and produced sounds similar to those obtained from 
a jet oC flange, ina tube« 

Having thus endeavoured to account for the phenmnenon of 
sounds, produced by jets of flame in tubes and other vessels, I 
shaU Botkie shpvtly the combustible bodies I have tried. — 
Carbonic oxide^ olefiant gas, light hydrocarbonate, coal gas, 
st^faiupetted hydrogen^ and arsenuretted hydrogen were 
bij^i^ at the end of a- long narrow brass tube rising up from 
a tranferriiig Jar placed under pressure in a pneumatic trough. 
£(her was burned from the end of a tube fixed in a flask con- 
,tsi4ung a small quantity which was heated ; but a better 
.^tbod, and one I. afterwards adopted, is to pour a little 
ether into a bladder, and then force conunon air in ; so much 
ether rises in vapour as to prevent the mixture being detona- 
tipf^ and it may be pressed out, and burnt at the end of a tube. 
AU these were very successful. Alcohol was more difficult to 

Vol. V. U 
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manage firom being less volatile ; bat it succeeded when raised 
in Tapcmr from a flask and burnt at a tube^ In trials nade 
with a wax taper, no distinct tone could be produced; but- 
when the tube was made very hot, so as to assist the current 
through it, something like the commencement of a sound was 
heard at the moment the taper was blown out by the current. 

Hydrogen is by far the best substance by which to produce 
these tones ; and its superiority depends upon the low tempe- 
rature at which it inflames, the intense heat it produces in 
combustion, and the small quantity of oxygen that a given 
bulk of it requires. It is in consequence less easily extinguished 
by the current than other gases, the current formed is more 
powerful and rapid, and an explosive mixture is sooner made. 
With gases producing little heat by combustion, and therefore 
occasioning but a feeble current, the efiect is increased by 
first heating the tube at a fire, and when not heated pre- 
viously, the tone is perceived to improve as the tube becomes 
hot from the flame playing in it. 

Some variations of the form of the vessel inclosing the flame» 
and the material used, have been mentioned. Globes from seven 
to two Inches in diameter, with short necks, give very low 
tones : bottles, Florence flasks, and phials have always suc- 
ceeded : air jars from four inches diameter to a very small nze, 
may be used. I constructed some angular tubes of long narrow 
slips of glass and wood, placing three or four together, so as 
to form a triangular or square tube, tying them round with 
packthread, and easily obtained tones firom hydrogen by means 
of them ; and it is evident that variations of the channel, the 
use of which is to form and direct the current of air, may be 
made without end. 

May nth, 1818. 
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Abt. XL On the Aqueduct of Alcantara. By George 
Rennie, Jun. Esq. 

J N tracing the origin or the progress of this undertaking, it 
might be deemed necessary to investigate the moral and poli- 
tical institutions of the people with whom it originated ; that 
the adrancement of civilization, and its connection with the 
sciences, should be contrasted with the systems of social order 
which hare successively arisen, and that the principles which 
conduce to the display of human knowledge (in these branches), 
should be severally developed; but the subject is at once 
intricate and irrelevant, and the difficulty of accommodating 
historical inferences to existing facts, is a sufficient obstacle to 
the present inquiry. 

The annals of the Portuguese nation present throughout a 
series of strange, and important events. Conquests and com- 
merce, revolutions and religion, characterise the history of a 
people distinguished for energy and enterprise, which, while it 
spread the renown of its heroes and its navigators, led the way 
to that species of in£eituation which eventually terminates in 
moral debasement. 

Before the reign of John V. King of Portugal, the public 
mind, hitherto absorbed in its foreign relations, seemed to have 
lost every taste for the cultivation of those arts which consti- 
tute the embellishment of a state ; and it is only from the 
exertions of that prince, that the revival of learning in Portugal 
can be dated. The wisdom of his legblation, and the magni- 
ficence of his public works, entitle John V. to the appellation of 
Great ; though it is to be regretted it was ever tainted with 
the association of bigotry. It was in this sera that the Aqueduct 
of Alcantara arose. 

The situation of Lisbon, on an assemblage of hard and 
calcareous hills, precludes the advantage possessed by other 
capitals, of a ready supply of water. It occasionally exhibits 
itself in sin'^^ng wells, but of an indifiPerent quality, and unfit 
lor domestic purposes ; hence it is principally used in inigation* 
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It is then lifted frora a well of about twenty feet deep, and ten 
feet diameter, by means of a nora^ which consists of a chain of 
revolring earthen buckets of ahout one English gallon each. 
There are often two series of these resting on vertical 
wheels, whilst a horizontal wheel and spindle (working between 
them), is turned by a lever of about ten feet six inches in 
length, which connects an ox, or a mule, to a yoke. One of 
these animals, raises about fifty buckets per minute, which 
discharge themselves in rotation into an inclined trough above, 
whence it is conveyed by narrow cuts to the different parts of 
the quinta ; a bell is usually attached to the lever to indicate 
that the animal is going; and thus with this rude machine he 
works throughout the day. 

fn the year 1511, the first idea of supplying the capital with 
water was suggested by Emanuel the Great, King of Portugal, 
It was pix>posed by his architect, Francisco de Olhando, that 
some neighbouring springs should be conducted to a magni- 
ficent fountain, to be erected in the Pra9a do Rocio, in which 
a column surmounted by an allegorical figure of the city of 
Lisbon, was guarded at the base by four elephants spouting 
water into a marble basin ; but the scheme was unaccountably 
abandoned. The next attempt was made by the Infante Dom 
Luis, but with as little success. 

According to Luis Marinho, a sum of 600,000 crusadoes was 
raised by public subscription to defray the expense ; but the 
money was foolishly lavished in honour of the entry of Philip III. 
of Spain, into Lisbon. Five successive sovereigns passed over, 
until the year 1713, when the foundation stone of the present 
aqueduct was laid under the auspices of John V. by a Neapo- 
litan, named Canavarro, who died during the progress of the 
work. He was then succeeded by Brigadier Mansel de Maya, 
who finished it August 6th, 1732 ; others say 1738 ; since which 
it has remained, notwithstanding the dreadful Earthquake of 
1755, an unshaken monument of stability and grandeur, to 
the contemplation of present and future ages. 

The writen who have hitherto given a description of this 
undertaking, have principally confined themselvea to privMe 
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memorials; fbr, with the exception of Marphy, and several 
engravings^ the public are in possession of few details* or exact 
measurements. 

In 1749, a perspective representation was published in 
London, by Bowles. 

In 17^> Mr. Andrew Frazer made some private notes of it. 
In 1768, a sketch of the grand arch was presented by CoL 
Elsden to Sir Francis Gosling, and on the back of it part of 
another one taken by Mr. Robert Gosling ; and about the same 
time a very imperfect representation by Mr. J. Hunter. Col» 
Elsden's, which is the best hitherto mlade, is now in possession 
of W. Mylne, Esq., who had the goodness to lend it. 

In 1769, an original of this plan was presented to the 
celebrated Marquis de Poiubal, and is now preserved in the 
fiunily house at Oeras : the following description is annexed 
to it. 

£sta nobre e suberba obra tem a sen principio no fim da- 
Ribeira de Carengue, e vay em partes por baixo da terra, e 
em outras partes, com arcos magnificos, pela distancia de tres 
leguas e meya, ou 9000 toises, tendo 1^7 arcos. 

£ste risco he aquelle pequeo porcao de este grande obra 
que a travessa a ribeira de Alcantara sad 35 arcos. 

O arco grande tem 315 palmos ^ de altura, 150 de largo. 
Estes arcos tem de distancia 400 toises. 
Por Luis L'Huylier de Rozierres, Adjutant Ingenieur Volon- 
taire sous la direction de Mons. le Lieut.-Col. Guilleaume 
£Isden, August l^th 1770. 

Besides the information which ^r. Bell, of Lisbon, kindly 
afforded from tiie numerous documents and actual measure- 
ments possessed and made by him. Murphy, as a public writer, 
is abo referred to, although his account is for from being 
satisfactory. In the Voyage fait aux C6tes de Portugal, par M 



* The Portuguese varra of 5 palmos de Craveira, or 40 
inches, is exactly =43^ English inches, or 8,64 English inches 
to the palmoy consequently the great arch being 315 palmo6=: 
999ft. 8 in.; Span, 150palmo6=:I08ft. 
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Borjf in the Histoire de 1* Academie Royale des Sciences, for 
the year 1772, page 144, is a short account, and an engraving 
of the principal arch. 

In 1792» an elevation, and short description, was published 
in London, by B. Wells, which is now scarce. 

A perspective engraving by Leveque, is a good represen- 
tation ; and it has been occasionally and vaguely noticed by 
travellers, and professional writers ; but with the exception of 
the above mentioned elevation, the public are in possession of 
no dimensions. 

The following description therefore may be perhaps accept- 
able, from being the result of much personal attention and 
time devoted to the subject, which without any previous 
acquaintance with, or reference to the documents here pre- 
sented, but solely dictated by curiosity, is now for the first 
time contrasted with the labours of others. 

The Aqueduct of Alcantara, from its source at Bellas to its 
termination at Lisbon, is 56,380 feet long. The springs 
which feed it come from Ribeira de Carenque, Cannessa% and 
Other adjacent places, whence they are conducted,, anci united 
to the aqueduct in a small semicircular channel : the water 
then commences its cour^e at a gentle velocity, augmenting 
in quantity, by the union of several tributary springs, until it 
arrives at the valley of Alcantara, where it crosses in a stream 
of 13 inches wide, by 7 inches deep, and thus passes on to 
Lisbon. 

Throughout the whole course of this stupendous work, the 
utmost skill is visible in preserving the inclination, and io the 
masonry ; but the circuitous windings, subterraneous passages, 
and numerous arches, offer but indifferent specimens of hy- 
draulic art. Of the former there are 65 angles, and of the 
latter 1^27 arches. Light, and air, are admitted into the 
vaulting enclosing the channels by windows and towers placed 
at certain intervals, which are furnished with close iron gra* 
tings, to prevent the admission of noxious ingredients. 

Plate IV. represents that part of the aqueduct which crosses 
the valley of Alcantara. 

Plate V. a plan and section above the middle arch. 
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The steepest or eastern bank is the Lisbon side, and the 
gently rising or western bank the Bellas side; the spectator 
will then face the south. A statue of John V. is represented 
in Roman costume on a pedestal on the eastern end, where 
the foot path commences, from which to the arch No. 1, is 
570 feet 7 inches solid wall. 

The following table of dimensions shews the relative value 
of each authority. 





Col. 


Elsden 




B.Welh 


A 


G.Ren 


Nc 


► Arch 


Pier 


Aich 


Arct 


1 Pier 


1 


28 


20 


28 7 


IS \ 


ri8 6 


2 


29 


17 6 


29 


28: 


r2i 4 


3 

Gothic 7 
Ardi >4 
begins. 3 


35 € 


21 6 


43 


35 : 


r24 11 


65 6 


26 6 


43 


42 i 


J 24 11 


6 


65 6 


27 


56 


57 A 


124 


6 


65 6 


25 3 


60 


64. i 


»25 8 


7 72 6 


28 6 


70 


Not 
mea- 


28 




1 


suied. 




Great Arch. 








Arch 1 Height 










Bowles 150 


249 










Frazer 110 


216 










£lsden 108 6 


224 10 










Gosling 90 


216 








Q J Rozierres 108 


226 8 








\ 


1 Bell - 104 9 
Murphy 107 8 
Bory - 108 
Wells - 108 5 


212 

230 10 
216 










^Rennie 108 2220 ( 








9 


70 


26 


72 


72 2 


26 


10 


65 6 


36 


65 10 


65 6 


26 


11 


65 6 


26 


65 10 


65 5 


25 


12 


65 6 




65 10 


65 6 




13 


59 


22 


54 8 


57 : 


25 


14 


59 


22 3 


54 8 


57 5 


25 


15 


50 6 


22 3 


54 7 


6< 


Z4 3 


16 


43 i 


21 6 


14 4 : 


U < 


11 8 


17 
E 


41 6 
Qdof < 


ICO") Two 
15 9 j angle, 
jothic arches. 


14 4 


iS 8 


14 47 

14 4j 



• Two 

' sides of 
' angle; 



• Gosling must hare only taken the distance between the pro- 
jecting abntments, which in August gave 94 ft T in. 
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Here commence the circular arches : 





Col. Elsden 


B.Welkl 


G. Rennie 


No. 


Arch 


Ficr 


Arch 1 


Arch 


Pier 


18 


42 9 


18 6 


44 


4 


43 7 


21 8 


19 


42 9 


18 6 


44 


4 


43 10 


21 4 


90 


39 


18 6 


36 


5 


42 10 


21 4 


21 


30 


17 6 


3G 


5 ! 


35 11 


17 10 


22 


30 


17 


36 


6 


35 10 


17 9 


23 


29 6 


16 6 


36 


5 


35 10 


17 


24 


21 


14 6 


29 


2 


^8 8 


14 3 


25 


21 


14 6 


29 


2 


^28 7 


14 3 


26 


21 


14 6 


29 


2 


28 8 


14 3 


27 


21 


14 6 


29 


2 


28 7 


14 3 


28 


20 6 


14 6 


29 


2 


28 7 


14 3 


29 


20 6 


14 6 


29 


2 


28 8 


14 4 


30 


20 6 


14 6 ' 


21 


10 


21 5 


14 4 


31 


20 6 


14 6 


21 


10 


21 5 


14 2 


32 


20 6 


14 6 


21 


10 


21 7 


14 3 


33 


20 6 


14 6 


21 


10 


21 6 


14 3 


34 


20 6 


14 6 


21 


10 


21 5 


14 3 


35 


20 6 




21 


10 


21 6 





The superstructure is divided into two kants, or branches; 
of which the following are the lengths. 

Mr. 9cU ^"^^^kSSwn"^ ^' ^^'*'™^ 

Great branch 1936 O 1954 7 4 1931 O 



Small ditto 1125 6 1 1 36 7 



1150 6 



Total length 3061 6 3091 2 4 3081 6 

Ft. In. 
The breadth of the work aboTC the buttresses is 23 3 
By some authorities - - - 23 7 

The plan and section being drawn to the scale, explains all* 
the other dimensions. 

The middle arch, as well as all the other arches are extremely 
well executed ; and in standing at the western angle, the eje 
ranges over the piers, without the slightest rariation of any of 
them from the vertical plane. The joints are close, and the 
horizontal lines well preserved. The voussoirs of the arches 
appear of equal length, and their extradot are adapted to the 
courses of 16 inches deep each. Those of the middle arch 
appear about 8 feet in length, and fifteen of them constltate 
the depth of the work ; but the four ranks of projecUng stones. 
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which pr(>bab]y carried the centreing, hurt the uniformity. 
The only perceptible sinking occasioned by the earthquake is 
in the north parapet and in one of the towers. A stream, or 
rather winter-torrent runs through the channel under the 
gr«at arch, and empties itself into the Tagus about two miles 
distant.' The width of Jhe section at top is 30 feet 1 inch, 
and at bottom 25 feet 10 inches. 

The Talley of Alcantara is fertile but not picturesque; 
Uoffmanzeg discovered several plants peculiar to the tropical 
r^ions ; and the botanist L*li)clu8e spoke enthusiastically of 
its productions ; but with the exception of the orange plan- 
tations near the stream, the features are rough and un- 
interesting. The radiation of heat concentrated in the vattej 
is too powerful for vegetation, and were it not tempered by 
the prevailing north winds of the summer season, the heat 
would be insupportable. 

According to Link, the basalt commences about half a 
league behind Belem, whence it continues up the valley of 
Alcantara to fieinfica and the Cabe^a de Montachique, and 
then returns back, forming as it were an annular bed, or mass 
of basalt, covered occasionally with a cream coloured cal- 
careous atone, of a fine granular texture, and slightly trans- 
lucent ; it occasionally exhibits opaque nodules of considerable 
hardness, which render it unfit for delicate sculpture, although 
the Portuguese masons work it very skilfully. It is asserted 
that basalt only shows itself (in Portugal) here and at Cape 
St. Vincents, at both of which places the effects of the earth- 
quake in 1755 were most severe. 

The water of the aqueduct has a fine clear appearance ; but 
it holds a large portion of carbonate of lime in solution, which 
gradually deposits in concentric rings in the interior of the 
pipes until their area becomes reduced to a small hole of the 
size of a pin's head. The pipes bcmg of lead are then ripped 
open and folded back, leaving a nucleus as hard as the original 
stone.* The inspector says each ring denotes one year. In- 



* A specimen taken from the interior of a pipe 7 inches bore 
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deed the relodty of the water is so trifling, that the evil cannot 
be remedied in the present case.— Vandelli dedicated a long' 
memoir on the subject, in the Memorias Economicas of the 
Academy of Sciences at Lisbon, entitled Memoria aobre as 
Agaas Livres, por Domingos Vandelli. 

He blames the directors for not using the great reservoir 
constructed far that purpose; for not rejecting improper 
springs ; for baring no analysis of, each spring. He adrises 
that the pipes should be of metal ; that a description an^ 
topographical chart should be made of them ; that proper^ 
▼aires should be furnished to each chafariz, or fountain, to 
prevent the continual run, and waste of water ; that a proper 
distinction should be observed in portioning out the different 
supplies for different purposes, and that tanks or reservoirs 
should be constructed to allow of a purification. 

In 1791 he gives the following analysis of the united springs, 
in the Aqueduct, and of a single spring from Carengue. 

A Canada t contains Magnesia 1 Grain. 

— — — Selenite - 3 

-^— — — — Couunon salt - 2 

— — — Earthy muriates 1 

7 

Gas not noticed. 

De Carbnoub. 

A Canada Magnesia ... $ 

Selenite - - S 

— Common salt - . 4 

— — Earthy muriates - 2 

14 

He says, that ** the water, percolating colmnnar basalt, 
must acquire some deteriorating matter." And concludes by 
proposing certain remedies to his objections. 



was sent to Mr. Brande for his inspection, who pronounced it to 
be nearly a pure carbonate— Its specific gravity is 2.37T. Its 
crystals are shining and lamellated. 
t A Canada is 866^ Bngliih gallons. 
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With r^ard to the reservoir, it is a large square building 
to which the aqueduct joins, by several semicircular arcl^ of 
about 60 feet span, and into which the water from the channel 
was to flow in a cascade, and thus fill it up to 25 feet in 
depth. But it was afterwards judged to be unsafe, from 
the internal pressure being likely to force the walls, and do 
mischief in the city, which, from being completely commanded 
by the reservoir might be incalculable 

The internal dimensions of the cistern are 92 feet 7 inches 
by 79 feet 10 inches, and 25 feet deep. Four stone piars of 
eight feet square, rise from the bottom of the cistern, to sup- 
port the brick vaulting above, which is still unfinished. The 
floor is finely laid, and the sluices well executed. The view 
from the summit of this building is superb, presenting every 
feature of a fine landscape. 

On the external face of the south side of it, a marble tablet 
contains the following inscription. 

Joannes V 

Lusitanorum Rex Magnificus 

Liberalis 

Civitate Profitens 

Excipiendis Aquas Populo 

Manantibus 

Hanc Molem Struendam 

Curavit 

Orbis Miraculum 

Tanti Nominis 

Aetemitatis 

And on a Triumphal Arch adjacent, the following :— 

Joannes V 

Lusitanorum Rex 

. Justus Pius Aug Felix P. P. 

Lusitania in Pace Stabilita 

Viribus Gloria opibus Firmata 

Profligatis Difficultatibus 

Iroo Prope Victa Natura 
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Pereime^ Aquas in Urbem invexlt 

Et 

Brevi undivigeAti Annorum Spatio 

Minimo Publico 

Iimnenftom opus confecit 

Gratitudiois Ergo 

Optimo Priacipi 

Et 

Publico utilltatis Auctori 

Hoc M>nuneDtnBi Pos. S. P. Q. — 

Anno MDCCXXXVIII 

The water channels r r (Plate V.) are hollowed out of one 
stone, and cemented at every joint, with a composition of 
finely powdered brick, freestone, and limestone, mixed up 
with oil and turpentine. 

The channels are 13 inches wide by 11 inches deep, but 
seldom contain more or less than 7 inches depth of water in 
summer or winter. 

The difiPerence of level between the commencement and 
termination of the aqueduct was not ascertained, but the 
velocity of the current was 90 ieet per minute, and the con- 
sequent expenditure 379 English gaUons in that period. 

There are sixteen fountains, each of which is said to yield 
If aUnudas* in 75'', or 2774 quarts, or 693,5 English gallons, 
per minute, or 1 1096 gallons for all the fountains, from which 
the water must be carried by the galegos, or porters. 

Eighteen men are constantly employed, whose wages and 
incidental expenses amount to 700 milrees per month, or 
about 3154^ annually. 

The annual revenue is ninety millions of reis,* or 85,lS5i. 
leaving a disposable sum of 21,971'. These calculations being 
merely collected from verbal statements, cannot be relied on. 



* The almada if about 83 quarts. 

f Arising from a tax of one rei on everj pound of meat told in 
the market. 
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Tke velocity of the stream is the only criterion «f authority 
we have ; inaccurades and mistatements mi^ have unavoid- 
ably occurred ; but whatever was subjected to measuienent, 
is givea with confidence. 

Thus much for this undertaking. Its ineiits» its priaci|ile8, 
and its utility, piay be called in question. In point of mag^ 
nitude it has few rivals ; aad the reiecting mind, while it 
censures its defects, allows its Author to say with the poet^ 

Exegi monuinentum sere perennius 
Regalique situ Pyramidum altius ; 
Quod non imber edax, non Aquilo impotens 
Possit diruere, aut innumerabilis 
' Annorum series, et fnga teroporum. 
Non omnis moriar, multaque pars mei 
Vitabit Libitinam. 



Art. XII. Report of Mr. Brandc's Lectures on Mineralo^ 
gical Chemistry, delivered in the Theatre of the Royal 
Institution, in the Spring of 1817. 

[Continued from page 73.] 

laON is a metal so generally diffused throughout nature, that 
there are comparatively few fossils which can be said to be per- 
fectly free from it. It is confined to no particular formation^ or 
series of rocks, but pervades primary » transition, secondary, and 
alluvial strata. Water often holds one or more of its saline com* 
binations in solution, and thus forms chalybeate springs ; and 
vegetable and animal bodies afford more or less of it when sub- 
mitted to the processes of analysis. 

The proper ores of iron are also very numerous, and it exists 
in so many combinations with other bodies, that it often be- 
comes very difficult to say what should be regiu'dad as the cha- 
racteristic ingredient. 

These considerations alone^ render the subject now before^me 

' of much interest to the mineralogical and analytic chemist ; but 

when we reflect upon the circumstances connected with it, the 
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history of iron assumes an importance whicli might justly en- 
title It to be distinguished as the king of the metals. It is the 
principal metallic ingredient in those lapideous masses, which in 
different countries have &llen upon our globe, and which hvn 
been termed meteoric stones. Though we really know nothing 
of the source or origin of these bodies, it has been ascertained 
upon the most satisfactory and indisputable evidence that they 
are not of terrestrial formation, and consequently, since men be- 
gan to think and raason correctly, their visits to our planet have 
awakened much speculation, and some experimental research. 

In the first place, it deserves to be remarked, that we have 
very distinct evidence of the falling of stony bodies from the 
atmosphere in various countries, and at very remote periods. 
For, to say nothing of the fabulous trash which encumben the 
annals of ancient Rome, or the extended catalogue of wonders 
flowing from the lively imagination of Oriental writers, 
such events are recorded in holy writ, and have been set down 
by the most accredited of the early historians ; and althougb 
philosophic scepticism long contended against the admission of 
the fact, it has in modern times received such unanswerable 
proofs, as to be allowed by all who have candidly considered the 
evidence, and is only rejected by the really ignorant, or by those 
who, for the sake of singularity, affect dbbelief. 

The first tolerably accurate narration of the fall of a 
meteoric stone, relates to that of Ensisheim, near Basle, upon 
the Rhine. The account which is deposited in the church was 
thtis: A D. 1492, Wednesday, 7 November, there was a loud 
clap of thunder, and a child saw a stoue fall from heaven; it 
struck into a field of wheat, and did no harm, but made a hok 
there. The noise it made was heard at Lucerne, Villing, and 
other places ; on the Monday King Maximilian ordered the stone 
to be brought to the castle, and after having conversed about 
it with the noblemen, said the people of Ensisheim should bang 
it up in their church, and his Royal Excellency strictly forbade 
anybody to take any thing from it. His Excellency howectr, 
took two pieces himself ^ and sent another to Duke Sigismwd of 
Austria. This stone weighed 255 lbs. 

In 1627, 27th November, the celebrated Gassendi saw a 
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burning stone fall on Mount Vaisir, in Provence ; he found it to 
weigh 59 lbs. 

In 167^, a stone fell near Verona, weighing 300 lbs. And 
Lacas, when at Larissa, 1706, describes the falling of a stone^ 
with aloud hissing noise, and smelling of sulphur. 

In September, 1753, de Lalande witnessed this extraordinary 
pbenomenob, near Pont de Vesli. In 1768, no less than three 
stones fell in iifierent parts of France. In 1790, there was a 
shower of stones near Agen, witnessed by M. Darcet, and 
seTeral other respectable persons. And on the 18th of December, 
179^9 a stone fell near Major Topham*s house in Yorkshire ; 
it was seen by a ploughman and two other persons, who imme- 
diately dug it out of the hole it had buried itself in ; it weighed 
56 lbs. 

^e have various other and equally satisfactory accounts of 
the same kind. All concur in describing a luminous meteor 
moving through the air in a more or less oblique direction, at- 
tended by a hissing noise, and the fall of stony or semimetallic 
masses, in a state of ignition. We have however evidence cf 
another kind, amply proving the pecuiitirities of these bodies. It 
is, that although they have fallen in very different countries, 
and at distant periods, when submitted to chemical analysis 
they all agree in component parts ; the metallic particles being 
composed of nickel and iron ; the earthy of silex and mag- 
nesia. 

Large masses of native iron have been found in different parts 
of the world, of the history and origin of which nothing very 
accurate is known. Such are the great block of iron at Elbogen 
in Bohemia ; the large mass discovered by Pallas, weighing 
1600 lbs. near Krasnojark in Siberia ; that found by Goldberry, 
in the great desert of Zahra, in Africa; probably also that men- 
tioned by Mr. Barrow, on the banks of the gieat fish river in 
Southern Africa; and those noticed by Bruce, Bougainville, 
Humholdt, and others in America, of enormous magnitude, ex- 
ceeding 30 tons in weight. That these should be of the same 
source as the other meteoric stones, seems at fi'<t to startle 
belief; but when they are submitted to analysis, aiid the iron 
they contain found alloyed by nickel, it no longer seems c.cdu-' 
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louB to regard tkem as of meteoric origin. We find nothing of 
the kind in the earth. 

To aceouiit for these uncommon visitations of metallic and 
lapideous bodies, a variety of hypotheses have been suggested. 

Are they merely earthly, matter fused by lightning ? Are they 
the offspring of any terreftrial volcano? These were once 
favourite notions ; but we know of np instance in which similar 
bodies have in that way been produced^ nor do the lavas of 
known volcanos in the least resemble these bodies, to say nothing 
of the inexplicable projectile force that would here be wanted. 
Thb is merely explaining what is puzzling, by assuming what 
is impossible ; and the persons who have taken up this conjec- 
ture, have assumed one impossibility to account for what ibey 
conceive to be another, namely, that the stony bodies should 
come from any other source than our own globe. 

The notion that these bodies come from the moon, though it 
has been laughed at as lunacy, is, when impartially considered, 
neither absurd nor impossible. It is quite true, that the quiet way 
in which they visitus is against such an origin ; it seems, however, 
that any power which, would move a body 60OO feet in a second, 
that is, about three times the velocity of a cannon ball, would 
throw it from the sphere of the moon's attraction into that of 
our earth. The cause of this projective force may be a volcano, 
and if thus impelled, the body would reach us in about two 
days, and enter our atmosphere with a velocity of about 25000 
feet in a second. Their ignition may be accounted for, either by 
supposing the heat generated by their motion in our atmosphere 
sufficient to ignite them ; or by considering them as combus- 
tibles, ignited by the mere contact of air. 

While we areconsideringthej^OMt^i/tVy of these considerations 
it may be remembered, that in the great laboratory of the at- 
mosphere, chemical changes tnay happen, attended by the pro^ 
duction of iron and other metals ; that at all events such a cir- 
cumstance is within the range of possible occurrences ; and that 
the meteoric bodies which thus salute the earth with stony 
showers, may be children of the air, created by the union of 
simpler forms of matter. The singular relationship between iron 
and nickel, and magnetism, and the uniform influence of meteoric 



Digitized by 



Google 



on Mimeralogjical Chemistry. 295 

phenomena upon the magnetic needle, should be taken into the 
account in these hypotheses. 

The existence of masses of native iron has led roe to these 
questions, which, least they should be deemed irrelevant, I will 
pursue no more. 

The ores of iron may be classed under three divisions, of which 
the first includes chiefly roineralc^ical curiosities, such as arse- 
niale, chromate, phosphate, and a few other rare combinations. 
The second embraces the sulphurets oi iron, of great use in 
affording some of the saline combinations, such especially as 
green vitriol or copperas. These ores are known under the name 
of Pyritesm Black or magnetic pyrites contains 63 iron -f 37 
sulphur. Yellow or common pyrites consists of 46 per cent, 
iron + 54 sulphur. 

This is abundant all over the world. Large crystals have been 
found in the graves of the Incas of Peru, and seem to have 
been used as mirrors. Globular masses of it occur in chalk. 
Some varieties are very liable to decomposition, and conse- 
quently often mischievous in a mineralogical cabinet. 

The most interesting ores of iron are those in which the 
metal is unrted to oxygen. These are the sources of thf; enor- 
mous quantities of this body that are called for in coinmerce. 
There are two oxides of iron, which have been termed the black 
and. the red ; the one consisting of 100 iron + 30 oxygen, and 
the other of 100 iron + 45 oxygen. They both occur native ; 
the former principally in primitive, the latter in secondary 
rocks. 

Magnetic iron ore is one of the purest varieties of the. pro- 
toxide of iron; the fine bar iron of Danneroorais made from it ; 
but it is not the ore used in England, though found in Cornwall, 
Devonshire, and the Shetland Isles. It not only attracts the 
magnet, but is itself often polar. It occurs massive and variously 
crystallized, its primitive form being the octoetJron. 

Specular iron orcy or iron glance, is a variety of this oxide ; it 
is very slightly magnetic. The mines of Efba, which have bten 
worked for 3000 years, afford mHgnificent specimens : it is 
easily distinguished from magnetic iron by affording a red and 
not a black streak, when rubbed on paper. 
Vol. V. X 
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By the processes of fusion, puddling, and rolling, described 
in my last Lecture, iron is separated from the combination in 
which it exists in the ore, and is obtained in the various states 
of cast or pig iron, and of forged, bar, or malleable iron. The 
characters of cast iron, by which it is most evidently different 
from bar iron, are its biittleness, and fusibility ; circumstances 
dependent upon extraneous matters, which by chemical union 
w1(h the pure metal thus mudify its characters. These sub- 
stances are chiefly carbon, and the metallic bases of some of 
the earths, forming coir.{)oimd5 which have hitherto been but 
little examined, but which promise to become important- 
Independent, however, of composition, the mechanical struc- 
ture of different kinds of iron is extremely various, a subject 
which has been very ingeniously investigated by Mr. F. Daniell, 
and of which he has given an account in the Journal of Science 
and the Arts. Thus, gray cast iron, submitted to dilute mu- 
riatic acid, seemed made up of numerous bundles of minute 
needles. Xar iron, which had undergone the operation of 
puddling and rolling, presented fibres running jmrallel to its 
length ; and indeed, if we tear bars of malleable iron asunder, 
we shall observe their fibrous texture. 

Steel is a compound also of iron and carbon, generally made 
by heating bar iron in contact with charcoal ; so far therefore 
it resembles cast iron ; but it does not afford siliceous earth, 
or manganese on solution. The diffei*ent kinds of steel contain 
very different proportions of carbon ; and it seems principally 
to this circumstance, that their different qualities are to be 
referred. But another cause of variation is referable to what 
is called tempering, and by this process the hardness of steel 
is very curiously modified : when a steel instrument is heated 
and plunged into water it becomes very hard, but likewise 
very brittle ; and as different cutting instrunjents require very 
different degrees of hardness, it becomes necessaiy again to 
soften them down to a proper point. Files are the hardest 
steel instruments used, and are heated red hot and plunged 
into water. If a file be now again heated to a particular 
degree, it softens, or is tem])ered, and acquires a varying 
hardness at different theimometrical points. If the steel in 
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this state be polished* we observe that its sur&ce undergoes 
various changes of colour ; first it becomes pale yellow ; then 
bright yellow ; then reddish brown ; then blueish, and light 
blue, th»n full blue ; and lastly purple and black. The cause 
of thb change in the hardness of the steel is referable to 
change of texture; and the great alteration it suffers has 
been rendered curiously evident by Mr. Daniell. A bar of 
steel was broken in two and heated red ; one part suffered to 
cool spontaneously, the other quenched in water. The former 
was easily acted upon by muriatic acid, the latter with much 
greater difficulty. The former had a fibrous and wavy texture ; 
the latter was like worm-eaten wood, compact, and not 
striated. 

In noticing the singular properties exhibited by different 
kinds of steel and iron, Mr. Brande mentioned the mode of 
imitating Damascus sword blades, and the manu^cture of 
stub iron. 

Tin is a metal, the mineralogical history of which is 
extremely simple, for there is ooly one ore, which is the 
native oxide, or tin stone. It b found crystallized in octoedra 
and in four-sided prisms, resulting ftx)m their elongation. It 
often presents curious macles, or twin crystals. A ferruginous 
variety of oxide of tin forms the wood tin ore. Those who 
are curious in regard to the history of this ore, I must refer 
to a valuable dissertation upon it by Mr. Phillips, in Vol. 11, of 
the Geol. Trans. 

Tin, geologically speaking, is an old metal ; its veins are 
cut by those of copper. Cornwall may be considered as the 
richest tin district in the world. It traverses granite and 
slate, accompanied by quartz, &c. Sometimes immense masses 
of the ore have been raised, and it is curious that particular 
varieties of crystallisation belong to particular mines* Thus 
Penandrae near Redruth abounds in twin crystals ; Folgarth^-^ 
Huel Fannp, and other mines, are renowned for particular 
crystalline forms. The ores are reduced by simple igottion 
with charcoal. 

Pure tin approaches silver in appearance. Its specific 
gravity is 7»9* It is malleable and melts at 44^0 Fahrenheit. 
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There arc two oxides of tin, the gray and the white. The 
former contains, 100 + 14 oxygen ; the latter, 100 + 98. 
These oxides are soluble in fixed alkalies. Tin is not eadly 
oxidized by air and moisture; hence tin plate, which v an 
alloy of iron and tin, is much more durable than iron. 

The two oxides combine with acids ; the salts containing the 
protoxide have a strong attraction for oxygen ; and hence pre- 
cipitate many of the metala in a metallic state, or otherwise rob 
them of oxygen. Nitromuriate of tin is used by dyers of 
scarlet. 



Art. XIII. On the Ventilation of Covent Garden Theaire. 

U» a former occasion (Vol. IV. p. 383) we adverted to the 
ingenious and efiFectual manner in which the ventilation of 
Covent Garden Theatre has been efiFected. At the desire of 
many of our readers, we applied to Mr. Harris for permission 
to examine the various contrivances, and to inquire into their 
efficacy, which was most liberally granted; and we are indebted 
to the Marquis de Chabannes, under whose directions the ven- 
tilation has been perfected, for the description and plates 
annexed. 

We hav^ before stated, that the principle of ventilaUng aad 
regulating the temperature of this large building d^iends upra 
the constant admission of fresh stir into the lower parts of the 
theatre, cold or warm, as the season requires, ^hile the heated 
and foul air is continually carried oflFby tubes connected with 
heated cylinders. The gas lights are well contrived, so as to 
co-operate in this ventiktion, and thus, while the house is 
admirably lighted, tlie whole of the burned air is conducted 
away, and none of that closeness and suffocating sensalkm is 
pereeived which common lamps are apt to produce, and which 
is more especiaUy occasioned by ilWevised gas iUuminatioo. 

The foDowing description of the plates will sufficiently oi- 
pUun the most important parts of the apparatus by which the 
temperature of the tuading is regulated, and by which a 
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constant renovation of the air u efiected. Those who are in- 
%ubitiTf, will find thermometers in difierent parts of the 
theatre* which amply demonstrate the efficacy of the plan. 
In winter they are kept up at 60^, and in the warm weather 
seldom exceed the external temperatm*e more than a few de- 
grtes, an advantage of which no other theatre can hoast. 

Plate VI. represents a ground plan and section of Covent 
Garden Theatre. 

Description of the Ground Plan, 
o. The stage. 

b. The audience. 

c. A stove at the Bow-street entrance. It was necessary to 

give great power to this furnace, that from the warm 
air mixing with the external air admitted by the swing 
doors, the temperature of the grand staircase might be 
always maintained from 55 to 60 degrees, whatever 
might be the cold on the outside of the building. On 
the power of this furnace depends, in a great measure, 
the temperature of the corridores. 

d. Shakspeare's rbom. This being a waiting room not only 

for the half-price visitors, but also for the public in going 
out while waiting for their carriages, it was essential to 
place two stoves, as at/, which producing three times 
more heat than a common stove, might maintain the 
corridores at 60, independent of the furnace, which must 
cease to be lighted when the thermometer is above 50 
out of doors, 
. e. Piazza entrance. A furnace is placed below this entrance, 
and the warm air is thrown out at each side of the flight 
of steps, by which means the air, which enters the body 
of the house through the doors above, is always at from 
55 to 60 degrees. 
/. Stoves in the lower saloon, and in the corridore of the dress 
circle on the King's side, as well as in the saloon and 
corridores above, not seen in the plate, which diflPiisin^' 
a large quantity of warm air, are of great benefit in pre- 
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venting any current of cold air between the boxes and 
corridores. They are more particularly required* the dayi 
in which the furnace below ia not lighted, in order to 
maintain a proper temperature in the conidores, by whidi» 
instead of feeling chOly in passing through tliem, one i8» 
in every part, as comfortable as if in a moderate sized 
apartment. 

g, A furnace is placed underneath to warm this staircase, 
which leads to the private boxes on this side of the 
house, and one issue of hot air is also thrown into the 
private staircase leading to his Royal Highness the Prince 
Regent's box. The private box staircase on the other 
side being on a much smaller scale, a stove has merely 
been placed below to temper the air from the exterior. 

h, A very powerful furnace is erected under the pit entrance, 
and the warm air is thrown up in three places, which are 
not marked jn the plate, being under the boxes. The 
most powerful heat is in the centre of the corridore round 
the pit, and at this entrance outside the swing doors 
which are entirely open to the external air, but for the 
powerful heat issuing immediately between the Ist and 
' 2nd swing doors, the rush of air would be very dangerous. 
Thus the rush, which is admitted into the pit and body of 
the house by the centre 2nd swing door, is always at a 
temperate degree, and does away with the draught which 
foimerly used to be complained of by persons in the fhint 
of the dress circle every time they were opened, and 
which would now be doubly injurious from the t4^ 
powerful ventilation. The. other heats are at the side 
doors into the pit, and have the same effect there, as w^ 
as preventing the cold from annoying persons seated in 
the front benches of the pit, by rushing to their legs and 
feet. It is further proper that the air In this corridore 
should be at 60 degrees, as it is from hence princtpany 
that air is supplied to the interior of the boxes— blaae 
openings conomunicate with the passage between the 
basket and dress circle immediately above, as at t, and^ 
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would be daagerom and unpleasant if the temperature of 
the oorridore, from whence it is taken, was not kept at an 
equal degree to those above. 

i. Openings to admit fresh air in the corridore between the 
basket and dress circle. 

Ap^^Two double wooden trunks, to supply fresh ah* to the first 
and second tier. 

I, Forty-four steam cylinders placed round the mazarine floor 
underneath the stage, and supplied by a steam boOer. 

m, Corridores running between the dressing rooms and stage, 
and warmed by the furnaces at each staircase entrance n. 

«. Two staircases lea^ng to the stage and all the upper dress- 
ing rooms. Two powerful furnaces are erected under- 
neath, and the warm air discharged immediately in the 
centre of each, preventing any cold air rushing to the 
stage, and warming all the communications to it. 

Description of the Section ofCovent Qcrden ThetUre. 

a. The stage. 

b. The audience. 

c. Ventilating furnace erected in the lower gallery, of which 

a minute description is given in plate VII. and which 
draws the vitiated air from the basket and di£ferent tiers 
of boxes by conductors d, 

d. Conductors for impure air from the different boxes to tlie 

recipient of the ventilating furnace. 

f . Third tube. A tube surrounding that which carries ofif the 

smoke tmd air from the furnace, and by the heat of the 
inner tube causing a rarefaction, which draws o£f part of 
the air from the back of each gallery, and discharges it 
through the cowl. 
/. Ventilation by heat from the chandelier. 

g. Ventilation over the stage to carry off any smell from the 

lamps, and all smoke made on the stage. 
h. Tube in which the power to efiect the ventilation is placed* 
u Machines for lowering drop scenes. ^ 



Digitized by 



Google 



804 Omthe FaUiLOion ^ 

k. Simm cylinden under tke >t«ge each traterMd by thirty 
pipes of air of two inchee diaaaeter each, and eoaaequeotly 
spreading throughout aa immaoM quantity of vfana air. 

I. Steam boiler 

m. Back of the stage. 

a. Painting room. 

0. Pit. 

p. Dreii circle. 

q, 1st circle. 

r. dnd eircle* 

f. Upper boxes and slips. 

t. Tubes communicating £rom the ventilators in the eetting to 

the apparatus over the chandelier* 
«. Four sheet*iron boxes, in which the heat of the gas causes 

a rarefaction, which draws the air from the v^tiktors 

in the ceiling. 
19. Fresh air at a proper temperature admitted from the pit 

oorridore between the basket and dress circle. 
X. Fresh air at a proper temperature admitted by trunks on 

each side between the ceilings under the 1st and 2nd 

circles, and diffusing this renewal of air through the 

various openings under the feet for the purpose. 
y. Lower saloon. 
2. Upper saloon. 

DESCRIPTION OF PLATE VII. 

Patent FentUating Furnace, erected in the Lower Gallery of 
Covent Garden Theatre* 

Itg. 1 and 3. Side and Front Section of Fkmace and Fh^e-plaee. 

a. Fire-place. 

(• Pyramid for supplying coal. 

c. Ashpit. 

4. Flame and smoke acting on the circumference of the air-pipe. 
€• Air pipes in immediate contact with the fire. 
/• Flue for smoke to pass offl 

g. Tubes communicating with the. different tiers of boxes. 
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and through which the impate air \b dAwn off by Che 
power of the furnace. 

h. Air recipient under the furnaces, into which the conduttore 
from the boles lead, and communicating with the pipes 
of the furnace. 

{. Fhie in which the air fit>m the boxes passes off, and is aided 
in its ascent by the heat in the smoke iiue / which en- 
Telopes it. 

k. Soot doors at the side for clearing out the furnace. 

VL. The outer tube commencing above the galleries, and car« 
rying off part of the impure air from thence by the rare- 
&ction caused by the heat of the smoke flue/. 

/• Large iron cowl, moveable with the wind, in which the 
three tubes unite to carry off the air and smoke. 

/V- 3. Ground Plan. 

JPig. 4* n. One single pipe of proportionate dimension, leading 
to the recipient of the furnace as proposed for other pur- 
poses of ventilation^ in lieu of the various conductors. 

DESCRIPTION OF PLATE VIII. 
Fig. 1. Section of the FenHlation performed bffthe heat of the Qa$, 

a. Chandelier. 

b. Plate iron tube carrying off smoke and heat of gas. 

e. Tabes of plate iron communicating by four wooden trunks 
d. to the ventilators round the ceiling.— The heat of the 
. gas causing in them the rarefaction which propels the 
ur through the ventilators. 
e. Doable case in wood, in which a trunk leading from the drst 
gallery as at/, to the bottom of the same, draws the air 
from that part, and through the openings round the line at^. 
A. Large iron cowl, through which the whole escapes, 
j^. 9. Plan of the upper pari of the Tubes, 



Art. XIV. On the increasing Populomness of England, 

1 HE inquiry instituted and census taken in 1801 and 1811, 
presented results extraordinary as unexpected; showing an 
accelerated progress of increasmg population in Great Britain, 
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at the ekiteof the last oeotury and beginiung of the present ; 
whkh was thought Tery unlikely to continue with like ra- 
pidity in future. 

The proportion of births to deaths had been estimated at 
11 to 10^ about the middle of the past century ;* and that 
•flftimate has not been deemed materially defective. In the 
latter part of the century (taking a period of twenty years) 
the proportion of regbtered baptisms to burials in all England 
and Wales, was found to be IS to 10 ; and, on an average of 
the last five years of it. 137 to lOO.f In the first decade of 
the present age, the proportion exhibited by the returns of 
parish-abstracts was 148 to 100 ; and for the last five years 
of this decennial period, 151 to 1004 

As the regbtets of baptisms are known to be more defective 
than those of funerab ; among other reasons, because many 
dissenters from the established church bury their dead in the 
parbh cemetery, who have not their children baptised accord- 
ing to the rites of the Church ; and because private baptbms 
are excluded from some of the registers, § and the interment 
of still-born and unbaptbed children is in others included ; || 
it followed, that the excess of births above deaths, h-os still 



• Dr, Short, New Obt, 22 and 24. 

f In20 years (1780—1800) 5,014,899 baptitms,and 3,840»455 bn- 
riaU; annual arerage, 250,745 to 192,028, or 131 : 100. 

In 5 last years (1796—1800) average 255,426 to 186,000, or 
187:100. 

X In 10 years (1801—1810) 2378,906 bapt. 1,950,189 bur. or 
148:100. 

In 5 last years (1806 — 1810) average 297,000 to 196,000, or 
151 : 100. 

% Pop. Abt, PreL Obt. 22, 

I In the bills of mortality for London, abortive and ttiU-bora 
children are included in the burials, to the nnmber of abont 600 
annually i Price^ Rev. Paym. In 10 years (1801—1810) 5437 j iftter, 
Afm. In the 5 last years (1813—1817), 3551 1 or, on aa average, 
710 1 Biila Mort. llie whole number of ftill^bom mutt be much 
greater ; being in proportion of 5 to 100 bom alive i Dr. Chrk. 
The unbaptised are not fewer f for more die in the first fortDigfat. 
than are itill*born ; ib, but not all unchrittened. 
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gresrter than the abstracts of parish-registers exhibited. Ad- 
mittiDg a requisite hut conjectural correction upon thit 
ground, the proportion of births to deaths on a mcdhun oi 
the first ten years of the present century, has been taken at 
16 to 10;* a proportion considered to be quite extraordinarj 
for a rich and well-peopled territory ; showing a rate of in» 
crease, which, as remarked concerning it, cannot be permantnl; 
and which it would be unreasonable to expect should endure fof 
any long continuance. f 

There seems reason however to believe, that the accelerated 
progress of increase, exhibited by the growing ratio of excess of 
births above deaths to the whole population, has yet received no 
check ; and that the augmentation of the people is proceeding 
with a rapidity as great in the second as in the first decade of 
the century. As this is a point of much moment ia connection 
with many important considerations, the grounds of the opinion 
now stated will be given ; and with as much brevity as the na« 
ture of the subject allows. 

The Bills of Mortality of London, annually published, exhibit 
in the past century an excess of burials above baptisms pro- 
gressively diminishing, until nearly equalized in the 'latter part 
of it : the average of the last five years showing the proportion 
of 98 baptisms to 100 funerals.^ From the beginning of the pre* 
sent century, the registered baptisms have exceded the burials ; 
the ratio for the first ^ve yean being 108 to 100,§ and for ten 
nearly the same; and the excess has increased in the pr^nt 
decade, the ratio beiug for the elapsed portion of it, 115 to 100, 
and for the last three years, 1 19 to 100.|j 

* Add one sixth to the registered haptisBS: and one*twelfUi to 
the registered burials ; MaUhus, Pop, \i. 

t Malthus. 
* Infiveyr^. 1T8I— 1T95, Bap. 80316 Ba. 94403 Jv, 17t6S : 18881 
Fiveyrs. 1796—1800, Bap. 93544 Bu. 95659 ^t^. 18709 : 19132 
^Infivejni. 1801—1805, Bap. 100553 Bu. 92856 j4v.20\\1 : ISblX 

Ten yrik 1801— 18lO, Bsp. 199797 Bu. 185736 
g In T yrs. 1811^1817, Bap. 158871 Bu. 133987 Jv, S1839: 19041 
Three yrs. 1815—1817, Bap. 71124 Bu. 59844 i^v. 23708 : 19921 
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The BiUa of Mortality are not supposed to be quite accnrmte. 
It eppcan from the parish abstmcts returned under the popn- 
ktion Acts, that in the last twenty years of the past century, the 
pfoportioD of baptisms to burials was 92 to 100; but, accord- 
ing to the biUf, 94 to 100 1* aud in the first ten years of the pro* 
taut century, 111 to 100;- but according to the bills, lOfi to 
100.t Presuming, that the bills of mortality will not prowe to 
be now nore inaccurate, compared with the abstracts to be i«- 
turned for a future census than heretofore, there appears to be 
SMftcieat evidence, that the excess of births above the deaths 
within the metropolis i^ in progreu of increase. The town 
then is no longer a drain upon the country for maintuning 
the number of its inhabitants, which it upholds and even 
Mgnents. 

Marylebone, which is not included within the bills uf mor- 
tality, is the most populous parish in Great Britain. The 
number of its inhabitants, which was 6$9^2, according to the 
enumeration in 1801, and 75624 accordii^g to that of 1811, is 
almost a twelfth part of the population of the metropolis, and 
125th of that of Ei^gland. It equals, or nearly does so, the 
aggregate of other parishes contiguous to London, and coiu- 
pdsiog a portion of the suburbs though not comprehended in the 
bilk of mortality.} 

The registered baptisms in this parish nearly equaled the bu- 
rials in the ten years from 1781 to 1790 ; and exceeded them 
in the next ten, 179^ to 1800; as also in the ten followiiig, 
1801 to 1810 ; the proportion beiag seferally, $6 to 100; 110 



* Abstracts of Par. Reg. 1T81— 1800, Bap. S94S09 Bu. 428404 
Bills of Mortality - - - Bap. 366101 Bu. S89491 

f AbttracUof Par. Beg. 1801—1810, Bap. S10464 Bu. 188910 
Bills of MorUlity - - - Bap. I9979T Bu. 185656 

i Pancras, Paddtagton, KeDsington, and Chelsea, coetaineil 
69099 inhabitaaU in 1801, and 80080 in IS\}. To the five out 
parishes mentioned, Caniberweil should be added » it contaiaed 
T069 persons, ia 1 801, aiyl 11809 in 1811. 
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to 100; and lOS to lOa^ The excess of registered births above 
deaths is become yet greater^ being for the seven years which hare 
since elapsed, 138 to 100 ; and for the three last, 157 to lOO.f 
lu the pari*>h of Marylebone, the burials of persons deooini- 
nated foreigneis amount to rather more than l65 annually; and 
if these were excluded, the excess of births above deaths would 
appear to be yet greater. 

One of the roost populous parishes beyond the precioctt of tke 
metropolis is Hampstead. Being a resort of the sicken ac- 
count of the reputed salubrity of the spot, many sojourners die 
and are interred there; and the funerals, according to the 
abetiacts returned for the census, continued to exceed the bap- 
tisms to the latest period of those returns (1810.) The popu- 
lation of the place was 4SiS in 1801, and 5483 in 1811 ; but 
the funerals in tlte intermediate ten years were 1377» and bi^- 
tiims 1124. An accession of inhabitants replaced the deficiency 
and augmented the number in no less a ratio than as 5 to 4. 

In the last five years, the baptisms in this parish hare been 
646, and burials 642 ; or in the proportion of 101 to 100 nearly ; 
Instead of the former ratio 82 to 100, on the medium of ten 
years-t 

As an instance of a rural parish in the vicinity of the metro- 
polis, more than eight and less than ten miles distant from it, 
the parish of Edgeware has been taken, and upon no other 
ground of selection besides the accidental circumstance of faci- 
lity in consulting its register* 

The proportion of births to deaths has in this parbh increased 
from tke ratio of 123 : 100, which the average of ten years 



* la ten yean, 1781—1790, Bapt. 12S26 Bur. 12871. 
1791—1800, Bapt. 17410 Bur. 14880. 
1801—1810, Bapt. 18991 Bar. 17&&5. 
Printed Ace, rec, and di^. of the rates of St, Marylebone, 
f ]nievenyears,1811— 1817, Bapt. 574S2 Bur. 12660^v. 2490: 1809 
Threeyears, 1815— 1817, Bapt. 7977 Bur. 5089 ^v. 2859; 1696 
% In ten years, 1801—1810, Bap. 1124 Bu. 1377 

Five years, 1813—1817, Bap, 646 Bu. 642 Jv. 129: 128 
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exhibited to that of 138 : 100, on the medium of the seven 
subsequent years ; and 147 : 100 in the three last.* 

Considering that Marylebone, Hampsteady and Edgeware, are 
no unfair specimens of three classes of parishes in and near 
London, it is apparent from these instances, in concurrenceivith 
the bills of mortality, that within the metropolis and its imme* « 
diate vicinity, the population of which is not less than a tenth of 
that of Great Britain,t the number of inhabitants has continued 
to increase since the census of 1 81 1 ; and at an accelerated rate. 
And, as the number of Inhabitants of all Great Britaio has hi- 
therto been found to increase faster than that of the metropolis, 
it seems fairly to be inferred as a probable result to be expected 
from the next census, that the population of all Great Britain 
will appear to have been increasing to this time with yet greater 
rapidity than the results of the fqrmer census showed. 

To bring this conclusion to the test of a comparison with in* 
formation collected from remote parts of the kingdom, would 
require more extensive research, than can well be undertaken by 
an individual. The registers of a few dbtant parishes have been 
consulted ; and the results, as might be expected, are various. 
It is however conceived, that the continued rapid growth of (he 
capital city does assuredly indicate a continuance of quick in** 
crease of populousness of the' country in general. 

H. T. C. 
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76 Jv. IS: 
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69 Av. 11 : 


12 



•In ten years, 1801—1810, Bap. Ill Ba. 

Seven years, 1811—1817, Bap. 105 Bu. 

Five years, 1813—1817, Bap. 87 Bu. 

Population, 4U in 1801 i and 543 in 1811. 

t The population of London and its neighbourhood, within eight 

roilet around thecathedr^of St. Paul's, was 1,990,000, according to 

the census of 1811 ; and that of all Great Britain, with the array 

and navy, was 19,596,803. Pop. Jbi, Carrying the vicinage to tea 

miles, the proportion is as stated. 
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Abt. XV. Obteroations on the Geology of the West India 
IdandSffrom Barbadoes to Santa Cru^, inclusive. By 
William Maclure. 

[Prom the Journal of the Academy 'of Natural Sciences tt 
Philadelphia.] 

1 HIS range of islands may, in a geological point of tiew, be 
divided into two distinct parts, one of which, occupying the ets. 
tern side, consists of a stratification of transition of rocks, par- 
tially crowned by secondary, and embraces the islands of Bar- 
badoes* Marlegalante, Grandterre in Guadaloupe, Deseada, 
Antigua, S. Bartholomew, St. Martin, Anguilla and Santa Cruz ; 
the other part, consisting of volcanic formations, with a few 
partial coverings of secondary, occupies the western side of the 
range, including the Grenadines, St. Vincent, St. Lucia, Mar- 
tinico, Dominica, Basseterre in Guadaloupe, Monserrat, Nevisi 
St. Christopher, St. Eustatia and Saba, where the volcanic for- 
mation appears to terminate. 

Barbadoes, The northern, southern, and western sections of 
this island consist of rocks, formed of an aggregate of shells and 
madrepore rocks, mixed with difierent kinds of corals, being 
partly consolidated into a mass by the a(frition of the water, 
having the interstices filled by the particles that have ]i>eeii 
broken, and washed into thero, sometimes even losing the marks 
of their original formation ; and partly porous and full of cavi- 
ties formed by the washing away of the shells and madreporesi 
and by the natural shelving of these rocks. This.shell limestone 
is deposited in four or five horizontal strata, rising gradi^ially to 
the height of eight hundred feet towards the centre of the island, 
and forming as many plateaux as there are strata, resembling ai 
a distant view, the steps of stairs. Thence to the eastward or 
windward is the district of Scotland, composed of strata of slate 
alternating with limestone, and an aggregate cemented with lime, 
in grains of various sizes, and resembling much the different 
kinds of graywacke slate, dipping to the east, northerly, and 
running to the north, westerly; having every appearance of 
Vol. V. Y 
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being the transition rock on which the madrepores and corals 
were formed* 

Mariegalante^ Grandterre in Guadaloupe, and De9ead3, are 
all formed of the madrepore rock, io horizontal strata, resem* 
bling the same formation in Barbadoes, the strata being ekvatedy 
one above another, and forming a plateau or table of land, at tko 
summit of each, but not rising so high as in Barbadoes« Grand- 
terre in Guadaloupe has this formation, exhibiting more the ap* 
pearance of undulations, with gentle ascents and declivities, con- 
taining some small streams and marshes, which would rather 
encourage the supposition that it rests on a volcanic basis, and 
is therefore more liable to have its rocks deranged from their 
present natural horizontal position. 

Antigua. This island not having been visited by the writer, 
he must take its description from the specimens brought from it, 
by which it may be concluded^ that it is similar, in some of its 
geological traits, to the island of Barbadoes ; having the same 
formation of madrepore rocks, some of which contain sikx 
in the form of agates, &c; which are valued, as beautifial 
specimens, by the curious. A part of the island consbts of a 
stratified rock, in the form of a green schist, crossing the island 
from north to south, in a zone of three or four miles width, af- 
fording the inhabitants a useful building stone. The southern 
side of the island is Aigged and mountainous, and is described as 
being volcanic. 

St, Bartholomew, The formation throughout this island is 
evidently stratified, though in great confusion, (the word 
stratified is here used in contradistinction to volcanic) the 
strata running in a direction a little to the west of north, and dip- 
ping generally to the eastward, as fhr as could be ascertained 
from the disturbed and irregular position of the broken rocks* 
These rocks are found to consist of three or four species of line- 
stone, two of them containing shells ; some aggregates, which 
are cemented with limestone, and present much the appearance 
of transition formation; several species of homblend rock, 
a little crystalline; amigdaloid, containing small nodules of 
calcareoui spar and leolitei which, when the stone is htak 
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liroken» are undittinguishable from the mass, and discover their 
difference only when in a slate of decomposition ; a soft arg^l* 
Uceovs mass, with spots of green, resembling the green earth of 
Verona ; porphyry, with crystals of quartz and feldspar, im- 
bedded in 9, red argillaceous base, &c. all of them alternating 
one with another occasionally, and assuming the appearance of 
a transition formation. But the various aspects which these 
rocks present, and the different stages of decomposition in which 
they are found, and In which they differ much from the rocks of 
a continent, or of northern climates, render it extremely diffi- 
cult to determine which part may be secondary, and which 
transition. 

Si. Martin and Jnguilla are two small stratified islands, on 
a line with St. Bartholomew, and coneisting of a similar for- 
mation. 

The island of St. Thomas may also be classed in this range. 
It b stratified,' though in much confusion, and so deranged as to 
icfiider it difficult to ascertain the general direction, which ap- 
pears to be from north- w^st to south-east, dipping easterly. The 
rocks consist of a variety ofaggregates, resembling the transition, 
some of which when fresh, have the appearance of hornblend 
rocks, but when beginning to decompose, the aggregate appears, 
with a lew plates of a black crystalline rock Uke hornblend. I 
fowid a yellowish brown quartzy aggregate, resembling a rock, 
in the transition, at the Lehigh Falls in Pennsylvania. 

Santa Cruz. This island, though included in our first divi- 
sion, agrees rather with the direction of the volcanic islands ; it 
appears however, that the volcanic formation ceases at Saba, 
and that Santa Cruz is composed of madrepore rocks at the 
west, and on the eastern side, of rocks similar to th^e of St. 
Thomas and St. Bartholomew. The west end and the middle 
of the island are low, and covered with a shell limestone and 
madrepore rock. The foundation on which this rock reposes is 
a stratum that retains water, and may be a compact limestone, as 
the bases of many of the little hills rest on solid limestone. The 
east end is composed of different kinds of limestone, alternating 
witii amygdsddd, hornblend rock and porphyry, like the rocks of 
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St. Bartholomew ; it is likewise hilly and broken, being stradfied 
in a direction nearly north and south. 

All the islands that have been described have a striking umi* 
larity both in their structure and the nature of their materials ; 
those that are partly or wholly covered with the horizontal shell 
limestone, or madrepore rocks, are exactly the same ; thoee 
paitly or wholly formed of stratified rocks, consist of rocks more 
than half of which are limestone, or have considerable quantities 
of lime in them, and the remainder of the rocks difier very 
little, they have nearly the same dip and direction, have a strong 
characteristic mark of belonging to the transition class; though 
from their deranged state, and the peculiar mode of their de- 
composition, they differ a little in their appearance from the 
transition rocks of Europe, for the limestone is remarkably hard, 
dry, and brittle, breaking into sharp pieces, which sound like a 
bell, when struck with a hammer : this may perhaps be the ef- 
fect of the constant heat of the climate. The different appear- 
ance which these rocks assume, when in a state of decomposition, 
from those of northern latitudes, may in part be attributed to 
the climate, and partly to the same cause which produced die 
great confusion in which they are now found, particularly if that 
cause raised them from the bottom of the ocean, and exposed 
them to the influence of a perpetual sun. But this, like every 
cause which we cannot discover, must remain only proble- 
matical ; for nature has so many modes of operating, and wc 
are as yet acquainted with so small a number of them, that 
our speculations beyond what we actually know, can at the best 
but reach to probable conjecture. 

The Grenadines, This group of islands \% the commencement 
of the second or western range ; we sailed through them without 
stopping, so that their geological character must be taken from 
their general appearance, which was completely volcanic, having 
rocks rising perpendicularly out of the ocean, one of which is 
called, from its form, the organ rock, being composed of columns 
of basalt. The rocks are in general rugged, and so deranged^ 
that their volcanic character could not be mistaken. 

St. Vincent, like all the other volcanic islands, is composed of 
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m mixture of lava and cinders, in all proportions. South of 
Kingston, there appears to be more solid and porous lava, and 
less cinders than at the north. The Bay of Kingston has the 
appearance of being the remains of an ancient crater, the beds 
of lava inclining irregularly from the centre, at a considerable 
dip, as if they had been ejected from it. On every side, the 
rocks are aggregates of various kinds of roasted stones, cemented 
With cinders, and small atoms of scoria ; and though many of 
the rolled rocks neither bear strong marks of fusion, nor re- 
semble much recent lavas, yet they all have a family feature, 
and must be considered of volcanic ori^n. A substance like 
hornblendy with feldspar imbedded in it, forms the principal part 
of these rocks, which vary in colour, from nearly black to grey, 
the feldspar being generally crystallized, and frequently diapha- 
nous, passing through the porous or scorious rocks without indi- 
cations of having undergone much change. There are two 
principal modes by which the production of cinders or ashes 
may be accounted for ; they may be thrown from the crater of 
a volcano during an eruption of lava, and in that case they 
consist of small pieces of scoria, pumice, &c. and are placed in 
strata of various thicknesses and colours, as if deposited by 
water ; or they may be ejected from volcanoes nearly exhausted 
mixed with water and rocks, forming large beds or currents of 
an aggregate, which is in time cemented, and wears the appear* 
ante of a breccia. A third mode is, perhaps the eruption of 
lava into the sea, at the commencement of submarine volcanoes, 
when by means of the sudden cooling, the melted lava might 
crumble into small angular sand, and form beds of cinders. 
From Kingston to the north end of the island, the same alterna- 
tion of cinders and solid lava obtains, forming steep precipices 
and narrow vallies, the wearing and excavation of which, by the 
mountain torrents, is facilitated' by the prevalence of the cinders 
which increases as you approach the Soufriere^ a name given in 
the West Indies, to spots which indicate the remains of a sub- 
siding volcano, and whence hot sulphureous vapours are ejected 
through/umero/f, depositing sulphur, and converting the surround- 
ing aluminous rocks into alum-stone, as at Solfaterra near Naples, . 
The fumerols of this Soufriere are at present extinguished. 
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perhi^ by the last irruption of cinders in 1812, when the enter 
ibrew forth a mixture of water, rocks, and cinders in a ttaU ap- 
proaching to ignition, resembling a current of lata; burning the 
woods, and filling all the channels of the little rivers that de- 
scend the mountain, and rising sometimes to the height of three 
or four hundred feet. 

This irruption consisted of a great quantity of angular s^nd. 
the broken masses of roasted and vitrified rocks being mixed 
with loose angular pieces of all sizes, brittle, and crumbUog 
under the liammer. These imbedded rocks are, Ist. A rock 
resembling a small and middling sized grained granite, roasted, 
with diaphanous feldispar. 2. A gray rock, in plates, like 
gneiss, but much altered by the lire. 3d. A feldspar and 
homblend rock, the feldspar ciystallized and diaphanous, 
with the appearance of having been roasted. 4th. A hom- 
blend rocki crystalline, having a roasted appearance. 5th. A 
dark coloured rock, with a conchoidal, even, vitreous fracture, 
containing crystals of feldspar, some pieces so vitreous as to 
resemble pilch-stone, and porphyry running through all the 
gradations from a gray rock, scarcely vitrified, to a total vitri- 
fication, and thecce to a porous scoria, not unlike pumice, 
with transparent crystals of feldspar, taking a deeper tinge of 
black in proportion to the degree of vitrification. 6th. A 
bluish rock with feldspar, and some black crystals, having all 
the appearance of compact lava. If one supposes that vol- 
canic action tends to form large cavities under the places 
whence the lava, &c. issues, and that one, or more, of these 
cavities, where the combustible materials are exhausted, be- 
comes filled with water, while other cavities, where these 
materials still remain, are filled with lava, &c. it would appear 
only necessary to unite the contents of two such caverns to 
produce all the effects of an irruption of cinders. 

SL Lucia I passed, and only observed it from the sea. It 
has the appearance of being rugged and steep, with few vallies, 
and perhaps not the same proportion of cinders as the other 
islands. It has an extensive soufriere at the loot of two aharp 
conical hiUs. 
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JforlMico. On the sooth tide of the Bay of Pdrt RojaK at 
Lanwntine and Point De Bourg» there is a compact rock, 
^i&tig like trap, and decomposing into balls, which tiXL 
into a strong* red clay, making an excellent soil ; it rests upon 
a bed of cinders^ and assumes in some places Ae fqrm of 
basaltic column^. 

About Port Royal, and the hill to the north of it, there is a 
current of solid lava, which has formed the north side of the 
bay, decomposing into balls, and forming a strong soil. 

From Point Negro to St. Peter!s the coast consists principally 
of cinders, mixed with lava rocks. Under the fort at the 
south. end of St. Peter*8, and near the Botanic Garden on the 
north side, there appears a mass of the same rock as occurs at 
Port Royal, approaching the basaltic form, and is full of 
vitreous crystals of feldspar. 

The region lying across the island from St. Peters to Bass- 
point, b composed, wholly to the summit of the land, of 
cinders and pumice, with vegetable earth lying between the 
beds of cinders, alternating two or three times. Descending 
to the windward part of the island, the cinders are found 
mixed with detached pieces of compact lava, and other rocks, 
with large blocks of pumice, till you come to the flat country, 
which is covered with cinders. It is natural to suppose that 
the greatest part olF tlie light substances, such as cinders, 
pnmice stones, &c. should go to leeward ; yet in the irruption 
of St. Vincent, in 181^, very fine cinders fell on the decks of 
vessels three or four hundred miles to windward, supposed to 
have been carried by a counter current of air, in the upper 
regions of the atmosphere. 

Dominica is in general composed of cinders, with rolled and 
detached pieces of lava, pumice, &c. disseminated so as to form 
a kind of pudding stone, containing five times more of the 
cement than of the detached pieces. Where compact lava 
appears, it is in masses, seldom in currents, and generally 
cj^vering the cinders. 

The soufriere is in the bottom of a bay, at the south end of 
the island, and has all the appearance of being the remains of 



Digitized by 



Google 



318 Ob$ervaHon$ on the Geology of 

an ancient crater : it is extensive, and fumidies at timet both 
sulphur and alum, the quantity of alum rocks being consider- 
able. There are other fumeroles in the interior of the ishnd* 
which might furnish alum and sulphur. 

On the top of the mountain, as you cross the island, tliere 
is a lake, having all the appearance of being an old crater, 
about which the quantity of loose stones is greater, and of 
cinders less^ than on the coast. 

A bed of coral and madrepore limestone, with shells, lies 
horizontally on a bed of cinders, about two or three hundred 
feet above the level of the sea, at Rousseau, and is covered 
with cinders to a considerable height. 

Basseterre in Guadaloupe. On landing* at St. Rose, at the 
north end, the red clay occurs as at Lamentine in Martinico, 
and is the result of the decomposition of the same compact 
blue basaltic rock, which appears to prevail over all the low 
country, dividing Grandterre from Basseterre. This blue 
rock b placed on a bed of cinders, and takes the form of an 
irregular basalt. 

From St. Ruse to Delahay," along the coast, the head lands 
appear of solid rocks, like currents of lara, separated by 
narrow sandy vallics, the sand being partly white and cal- 
careous, formed by the trituration of shells ; and partly black, 
ferruginous, and crystalline, from the decomposition of solid 
lava : this ferruginous sand is found in all volcanic countriee, 
and frequently is a distinguishing characteristic of volcanic 
regions. At a head land, about one league north of Pigeon 
island, called Malendare, there occurs a cunent of red cinden, 
filled with small prisms of red stilbite, and having loose pieces 
of lava mixed, containing also the red stilbite ; this makes 
the third locality where 1 found the red stilbite, two of tliem, 
viz. Vesuvius and this, are undoubtedly volcanic, the other, 
the valley of Falsa, in the Tirol, has been supposed to be of 
Neptunian origin by the Wernerians. Along the coast of 
Basseterre is found a mixture of cinders and lava, but more 
solid lava in currents, than in the other islands. 
About six leagues to the top of the cone, where the crater 
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liad bcea, and where the soofriere is now, I found a chasm 
or crack, in the mountain, which seemed to have been a 
crater, hut which had been closed by some convulsion, 
where, by the removal of the middle, the sides had been 
impelled together with such force, as to break up the walls, 
and leave the whole in the greatest confdsibn. The fu- 
merds are on the side of thb* crack, without any accumu- 
lation of sulphur, or alum rock, for these substances fall 
into the crack as &st as they are formed. The scenery is 
exceedingly nigged and wild ; the rocks broken in immensely 
lai^ masses^ and irregularly thrown about in every direction. 
At the northern extremity of this crack lies what is called the 
cave, whence there issued about fifteen or twenty years ago, 
a flood of water and stones, which ran down the valley, at ' 
present called the valley of Faujas, in the utmost dborder. I 
am inclined to think .that vt^ater only came from the crack, 
and that it ran over the mountsun, sweeping in its course all 
the small stones and cinders, leaving those that were too 
large to be moved. This irruption of water was cool, and 
without any apparent connection with heat, though it was 
most probably ejected by the force of some elastic fluid. 

Montserrat, I passed dose to the leeward side of the island 
of Montserrat, but did not land. The south side had an 
appearance of being partly composed of solid rock, and the 
rest of the island might be supposed to be constituted of cin- 
ders mixed with loose rocks, as it consists of one mountain, 
the sides of which are fuiTowed by the rain, gently, and not 
in precipices, as would have been the case had there been 
many currents of solid lava, which circumstance, with the 
flatness of the coast, and the gradual ascent of the mountain, 
would seem to indicate a great proportion of cinders. 

Nevis consbts of one mountain in the middle, a, truncated 
cone, 1 su] pose about 2000 feet high ; and one small elevation 
to the scuta, called SaddJe-Hill, and another to the north 
called Roun l-Hill ; the rest of the bland is a gradual descent 
from these three hills to the sea. It is composed of large 
masses of rocks, and beds of cinders, gray, red, and black, of 
various degrees of solidity,* from the pumice to the compact 
lava ; the black crystab I take to be augite, or perhaps what 
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Wanif r ciUs the basaltic hornbkad of the Cape de Qate hi 
Spain, many of the rockt being like those fouad at that pteoe. 
The white or glaaey 1 take to be fddspar, which, with a blaek 
sttbttanoe resembling hornblende constitutes a great proportum 
of the rocks of the volcanic islands in the West Indies. The 
nodules which are found occur nu>re frequently in Ihe ceatre 
of other rocks, they are of a small compact grain like grcm 
stone, and not unlike those rounded pieces found in gnunle. 

About one mile and a half S. £. of Charleston, there is a 
soufriere almost extinct, which occupies about two or throe 
acres of a level spot. One mile bebw, there is a hot spring; 
the water of which rises to 110 degrees of Falirenheit, and is 
used as a medical bath ; and 9n the edge of the sea, about 
half a mile distant, the heat of the earth is sufficient to make 
the water boil. To the north of Charleston there are likewise 
soufrieres, and there can be little doubt that on all the islands, 
there have been a number of soufrieres which are now extinct 
and wasted away. 

St. Christopher. This island, near Basseterre, consists of 
beds of blacki red, and gray cinders, varying in thickness from 
two inches to many feet, containing black and white crystals, 
resembling those found in' the last cinder eruption of St. 
Vincent. The sand on the bay of Bassetere is mostly of the 
black iron kind, with scarcely any of the broken shells or 
madrepore rock. Along the coait to Old-Road, the formation 
is of cinders, with few detached rocks^ and the same from 
Old-Road to Brimstone-Hill. 

Brimstone Hill is a stratification of madrepore limestone, con- 
taining shells, at an angle of upwards of 50degrees from the hon- 
zon, reposing upon a bed of volcanic cinders, and partly covered 
by telcanic eruptions, making a fine specimen of the alternation 
of the Neptunian and vokanic formation, which, for aught wt 
know, may be repeated twenty or thirty times in the founda- 
tion of these islands, as every current of lava that runs into the 
sea is liable to be covered with corals, madrepores, &c. and 
afterwards recovered with lava, until it comes above the sur« 
f&ce of the sea. 

On the south end, above Sandy Point, there is more pumice 
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f tone* and at a |K>mt a little north there appear to be solid 
maaies of compact rock, which look like currents of lava. 
From Saodf Point to Deep Bay, the rocks which oceor are 
those mixed with cinders of a black colour, and faU of glassy 
or transparent crystals. 

SL EuHatia is fornMd of two hills that appear to have been 
both craters of volcanoes ; the western one is more ancient, and 
18 fined up with earth, &c. ; the eastern one is higher, and 
appears to be more recent, the crater being only partially filled. 
The space between these two hills is filled with cinders, form- 
ing a pliiin with a bay on each side ; the ona to the leeward is 
the harbour, on the edge of which stands the town. 

On the south-east side of the large hill, towards St. Christo- 
pher, there is a stratification of madrepore limestone, alternat- 
ing with beds of shells, similar to those found at present in the 
sea. The whole of this marine deposition dips to the south- 
west at an angle of upwards of 45 degrees from the horizon, 
resting upon a bed of cinders, full of pumice and other vol- 
canic rocks, and is immediately covered by a bedof madrepore, 
sand and cinders, mixed together, with blocks of volcanic 
rocks so disseminated that there can be no doubt of the vol- 
canic origin of the substance above and below the maprepore 
rock, which may be from five to six hundred yards thick. Part 
of this madrepore rock is changed into silex, having the part 
that surrounded the animal converted into chalcedony. A 
considerable quantity of gypsum is found near the same 
place, in a crystalline state. 

Saha. This little island seems to finish the volcanic forma- 
tion, and consists of one mountain, rather rougher and more 
rugged than St. Eustatia, but apparently of nearly the same 
kind of rocks. 

The foregoing description of the volcanic islands may per- 
haps authorize the fi>llowing general remarks. 

1st. That there is a great similarity in the substances ejected, 
which are marked by a fiamily feature running through all the 
rocks, cinders, &c. of the different islands ; and it is to be 
observed that the proportion of cinders, pumice, and other 
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light substances, is much greater than of the solid lam, 
which are but thinly scattered; also that the cind^s are 
always the lowest stratum on a level with the sea ; and the 
masses of solid lava, near that level, repose on a bed of cinders, 
in every place where I had access to them. 

U, The madrepore and coral rocks, mixed with shdls, 
partly similar to those found at present in the sea, are found 
^in many places alternating with the cinders, and other vol- 
canic rocks, presenting much the appearance of the whole 
having been ejected from the bottom of the ocean. 

3d. The direction of the islands, running from ji&orth to 
south, a little easterly, corresponds with the direction of the 
strata of those stratified islands, lying to the eastward : such 
as Barbadoes, St. Bartholomew, &c. which should seem to 
support the supposition, that the seat of combustion occupies a 
stratified substance, running parallel to the general stratifica- 
tion of the surrounding rocks. 

4th. In all the islands there are one or more souMeres, all 
of which form alum rocks, and deposit sulphur, proving that 
sulphur is one of the ingredients that support the combustion* 
and perhaps giung strength to the supposition, that whatever 
may have been the original cause of the combustion, that cause 
is uniform, and the same through all the islands. 

5th. In the late eruption of cinders, there was a great 
quantity of stones thrown out, exhibiting no appearance of 
having ever been in a state of fusion, but only roasted by a 
considerable heat; most of these rocks have every appearance 
of belonging to the primitive class, by their crystalline struc- 
ture, and the position of their component parts : from which 
it would appear reasonable that the following conjectures may 
be hazarded. 

1st. That the islands were probably thrown up from the 
bottom of the ocean. 

*Zd. That the seat of combustion b more probably in a sub- 
stance stratified, and that sulphur is one of the combustible 
ingredients. 

3d. That the substance so stratified is most probably 
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primitivey and that conaequently the combustion is in the 
primitive region covered by the transition, whi<ih forms the 
islands of the eastern group. 



Art. XVI. On ihe original Formation of the Arabic 

Digits. 

Aiyuimno the probability of the conjectures of the author 
of the third article in No. IT, reepecting the original formation 
of the Arabic digits,^ 1, % 3, 4, 5, 6, 8, 0, founded on the 
data there prembed, may we not suppose it more likely that 
the Arabians would have formed the remaining digits, from 
different compounds of the inferior numbers, rather than that 
they would have gone aside (according to the hypothesis of the 
author of Art. IS, No. Ill) and have had recourse to the Greeks 
for the formation of 7, and 9, or have substituted the Greek 
figures for their own, on account of the supposed awkward- 
ness of their compositon ? For as the conjectures of the 
author of Art. 3, respecting the formation of 2, 3, 4, 5, 6, and 
8, cannot but be admitted as very ingenious, and the remaining 
two digits may be formed after a similar manner, is it not 
much more reasonable to assume, that they were all formed 
after the same method? otherwise we are left to institute the 
enquiry, on what sufficient grounds the Arabians should have 
borrowed from the Greeks the formation of those two digits, 
when they could have formed them themselves with as much 
ease as they had formed any of the others. 
Having been but lately become acquainted with the Journal 
• ofSciencet Sfc. after the perusal of Art. 3. No. 1 1, and Art. 18, 
No. Ill, it occurred to me, that the following would be the ori- 
ginal formation of the digits in question, 7j and 9, following 
the plan proposed in Art. 3. 

7» is first a perpendicular I, which with a stmight ^® 
making a right angle with this perpendicular, becomes p"" 
mod with the addition of a line parallel to the first line is rn 
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and this hurried and nranded in writing, is at length 7 ; ^t 
bdog much easier to write a line inclined /, than a perpendi- 
cular line I. 

9, is first a squareQ, which, by producing the side on the 

right hand, becomes Q, and this finally, when rounded* be* 
comes 9« ' 

M09 15, 1818. 



Art. XVII. History of Dr. Brewstcr^s^Kaleidoscope, with 
Remarks on its supposed resemblance to other combina^ 
tions of plain Mirrors. 

Ais this instrument has excited great attention, both in this 
country and on the Continent, we have no doubt that our 
readers will take some interest in the history of the inven- 
tion. In the year 1814, when Dr, Brewster was engaged 
in experiments on the polarisation of light by successive re- 
flexions between plates of glass, which were published in the 
Philosophical Transactions for 1815, and honoured by the 
Royal Society of London with the Copley Medal, the reflectors 
were in some cases inclined to each other, and he had occasion 
to remark the circular arrangement of the images of a candle 
round a centre, or the multiplication of the sectors formed by 
the extremities of the glass plates. In repeating, at a subsequent 
period, the experiments of M. Biot on the action of fluids upon 
light. Dr. B. placed the fluids in a trough formed by two 
plates of glass cemented together at an angle. The eye being 
necessarily placed at one end, some of the cement which had 
been pressed thrpugh between the plates, appeared to be ar- 
ranged into a regular figure. The symmetry of this figure 
being very remarkable. Dr. B. set himself to investigate the 
cause of the phenomenon, and in doing this he discovered the 
leading principles of the kaleidoscope. He found that in 
order to produce perfectly beautiful and symmetrical forms, 
three conditions were neGessary. 



Digitized by 



Google 



History of Dr. Br€m$ier*$ Kakidoicope. S«5 

1. That the reflectors should be pi teed at an angle, which 
was an even or an odd aliquot part of a circle, when the object 
was regular ; or the even aliquot part of a circle when the 
object was irregular. 

6. That out of an infinite number of positions for the object 
both within and without the reflectors, there was only one po- 
sition where perfect symmetiy could be obtained, namely, by 
placing the object in contact with the ends of the reflectors. 

S. That out of an infinite number of positions of the eye, 
there was only one where the symmetry was perfect, namely, 
as neai* as possible to the angular |x>int, so that the circular 
field could be distinctly seen ; and that this point was the only 
one out of an infinite number at which the uniformity of the 
light of the circular field was a maximum. 

Upon these principles I r. B. constructed an instrument 
in which he fixed permanently across the ends of the reflectors, 
pieces of coloured glass, and other irregular objects, and he 
shewed the instrument in this state to some Members of the 
Royal Society of Edinburgh, who were much struck with the 
beauty of its effects. In this case, however, the forms were 
nearly permanent, and a slight yariation was produced by 
varying the position of the instrument, with respect to the 
light* The great step however, towards the completion of 
the instrument, remained yet to be made, and it was not till 
some time afterwards, that the idea occurred to Dr. B. of 
gwmg motion to ohjects, such as pieces of coloured glass, $rc. which 
were other fixed or placed loosely in a cell at the end of the in- 
ttrument. When this idea was carried into execution, the 
kaleidoscepe in its simple form was completed. 

In this state, however, the kaleidoscope could not be consi- 
dered as a general philosophical instrument of universal ap« 
plication ; for it was incapable of producing beautiful forms, 
unless the object was nearly in perfect contact with the end of 
the reflectors.' 

The next, and by hx the most important step of the inven* 
tion, was therefore to remove this limitation by employing a 
draw tube and lens, by means t>f which beautiful forms could 
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be created from objects of all sfribs, and at all distances from 
the obserrer. In this way the power of the kaleidoscope was 
indefinitely extended, and every object in nature could be 
introduced into the picture, in the same manner as if these ob- 
jects had been reduced in size, and actually placed at the end 
of the reflectors. 

When the instrument was brought to this state of perlec- 
tion. Dr. Brewster was urged by his friends to secure the ex- 
clusive property of it by a patent, and he accordingly took 
out a patent for *' a new optical instrument for creating and 
exhibiting beautiful forms.'* In the specification of lus patentt 
he describes the kaleidoscope in two different forms. The 
first consists of two reflecting planes, put together according 
to the principles already described, and placed in a tube, with 
an eye-hole in the particular position which gives symmetry 
and a maximum uniformity of light, and with objects such as 
coloured glass, placed in the poiition of symmetry^ caid put in 
motion either by a rotatory movement^ or by thdr oum gravity ^ or 
by both combined. The second form of the in^rument, de- 
scribed in the specification, is, when the tube containing the 
reflectors is placed in a second tube, at the end of which is a 
convex lens, which introduces into the picture objects of all 
magnitudes, and at every distance, as has been already 
described. 

After the patent was signed* and the instruments in a state 
of forwardness, the gentleman who was employed to manu- 
&cture them under the patent, carried a kaleidoscope to shew 
to the principal London opticians, for the purpose of taking 
orders from them. These gentlemen naturally made one 
for their own use, and for the amusement of their friends ; 
and the character of the instrument being thus made public* 
the tinmen and glaziers began to manufacture the detached 
parts of it, in order to evade the patent ; while others manu- 
fectured and sold the instrument complete, without bei^ 
aware that the exclusive property of it had been secured by a 
patent. ^ 

In this way the invasion of the patent right became general 
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SUAong that class of individuals against whom the law is seldom 
enforced but in its terrors. . Some workmen of a higher class 
were encouraged to piracy by this unirersal opposition to the 
patent ; but none of the respectable Loudon opticians would 
yield to the clamours of their customers, to encroach upon the 
rights of an inventor, to whom they were at least indebted for 
a new and a lucrative article of trade. 

In order to justify these piratical proceedings, it became 
neoessary to search out some combinations of plain mirrors, 
ivhieh might be supposed to have Some resemblance to Dr. 
Brewster's instrument ; and it would have been strange indeed 
if some theorem or experiment had not been discovered, which 
cotild have been used to impose upon the great crowd who are 
entirely ignorant of the principles and construction of optical 
instruments. There never was a popular invention, which the 
labours of envious individuals did not attempt to trace to 
some remote period ; and in the present case, so many persons 
had hazarded their fortunes and their characters, that it be- 
came necessary to lay hold of something which could be Con- 
strued into an anticipation of the kaleidoscope. 

The first supposed anticipation of the kaleidoscope was found 
in Prop. XIII. and XIV. of Professor Wood's Optics, where 
that learned author gives a mathematical investigation of the 
number and arrangement of the images formed by two re- 
flectors, cither inclined or parallel to each other. This theoreni 
assigns no position either to the eye or to the object, and 
does not even include the principle of inversion^ which is ab- 
solutely necessary to the production of symmetrical forms. 
llie theorem is true, whatever be the position of the object 
or of the eye. In order to put this matter to rest, Dr. Brewster 
wrote a letter to Professor Wood, requesting him to say if he 
had any idea of the effects of the kaleidoscope when he wrote 
those propositions. To this letter Dr. B. received the fol- 
lowing handsome and satisfactory answer. 

" SL John's, May IpZ/i, 1818. 

** Sir» — ^The propositions I haVe given relating to the num- 
ber of images formed by plane reflectors inclined to each other. 

Vol. V. Z 
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contain merely the mathematical calculation of their number 
and arrangement The effecit produced by the kaleidoscope were 
never in my coniemplation. My atJention has for some years 
been turned to other subjects, and I regret that I have not 
time to read your Optical Treatise, which I am sure would 
give me great pleasui^e. I am, Sir, your obedient humble 
9ervant, / J. Wood." 

The next supposed anticipation of the kaleidoscope was an 
instrument proposed by Mr, Bradley in 1717. This Instru- 
ment consbts of two large pieces of silvered looking-glass. 
Jive inches wide and four inches higK jointed together with 
hinges, and opening like a book. These plates being set upon 
a geometrical, drawing, and the eye being placed in front of 
the mirrors, the lines of the dravnng were seen multiplied by 
repeated reflections. This instrument was described long be£ure 
by Kircher, and did not receive a single improvement firom 
the hands of Bradley. It has been often made by. the opti- 
cians, and was principally used for multiplying the human 
face, when placed between the mirrors ; but no person ever 
thought of applying it to any purpose of utility, or of using 
it as an instrument of rational amusement, by the creatioa of 
beautiful forms. From the Tery const miction of the instru- 
ment indeed, it is quite incapable of producing any of the sui- 
gular efEects exhibited by the kaleidoscope. It gives, indeed, 
a series of reflected images arranged round a centre ; but so 
does a pair of looking-glasses placed angularly in an apart* 
ment, and so do the pieces oi mirror glass with whkh jewd- 
lers multiply the wares exhibited at their windows. It migbt 
therefore be as gravely maintained, that any of tliese com- 
binations of mirrors was a kaleidoscope, as that Bradley's pair 
of plates was an anticipation of that instrument. As the si- 
milarity between the two has been maintained by ignorant 
and interested individuals, we shall be-at some pains to explain 
to the reader the diflerences between these two instruments ; 
and we shall do this, fir^t, upon the supposition that the two 
instruments are applied to geometric lines upon paper* 
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1. In Bradley's instrumenf, 
the length w less than the 
bteadth of the plates. 

9. Bradley'sinfttronentcan* 
not be used with a tube. 

3. In Dradley^s iuBtruroent, 
from the erroneous position of 
the e^e, there is a great in- 
^uality of light in the sectors, 
and the last sectors arc scarcely 
visible. 

4. In Bradley*s instrument, 
the figure consists of elliptical, 
and consequently unequal sec- 
tors. 

5. In Bradley's instrument, 
the unequal sectors do not unitep 
but arc all separated from one 
another by a space equal to the 
thickness of the mirror glass. 

6. In Bradley's instrument, 
the images reflected from the 
firet surface interfere with those 
TeAected from the second, and 
produce a confusion and over- 
lapping of images entirely in- 
consistent with symmeti y. 

7' In Bradley's instrument, 
the defects in the junction of 
tb« plates are all rendered vi- 
sible by the erroneous position 
of the eye. 



1. In the kaleidoscope, the 
length o^ the plates must be 
four, or five, or six times their 
breadths 

9. Tlie kaletdoseope, camiot 
be used without a tube. 

3. In the kaleidoscope* the 
eye is placed so that the uni- 
formity of liglit is a maximum, 
and the last sectors are dis^ 
tinctly visible. 

4. In the kaleidoscope, all 
the sectors are equal, and com- 
pose a perfect circle, and the 
picture is perfectly symmetri- 
cal. 

5. In the kaleidoscope, the 
eq^ial sectors all unite into a 
complete and perfectly sym- 
metrical figure. 

6. In the kaleidoscope, the 
secondary reflections are en- 
tirely removed, and therefore 
no confusion takes place. 



7. In the kaleidoscope, the. 
eye is placed so that these 
defects of junction are invl- 
lible. 



The reader will observe, that in this comparison the two 
instruments lire supposed to be applied to geometric lines upon 
poper^ and that this was the only purpote to which Bradley evct 
thought of applying hid mirrors ; y^ the kaleidoscope is in 
every respect a superior instrument, even for that inferior 
purposci and gives true symmetrical forms, which the other 
instrument is incapable of doing. 

In the comparison which has now been made, we have 
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degraded the kaleidoscope, by contrasting its efiects with those 
which Bradley's instrument is capable of producing, for these 
effects are not worth the looking at. When we attempt to 
employ Bradley's instrument to produce the efiects which hare 
been so much admired in the kaleidoscope, namely, to produce 
beautiful forms from transparent or opaque coloured objects 
contained in a cell, and at the end of the reflectors, it fails so 
entirely, that no person has succeeded in the attempt. It is 
indeed quite impossible to produce by it the beautiful and sym- 
metrical forms which the kaleidoscope displays. Had this been 
possible, Dr. Brewster's patent might have been invaded with 
impimity by every person who chose to manufiacture Bradley's 
instrument ; but this was never tried,* and for the best of aU 
reasons, because nobody would have purchased it. 

We trust, that no person who wishes to judge of this sub- 
ject with candour, will form an opinion without having actually 
seen and used the instrument proposed by Bradley. Let any 
person take Bradley's plates, and, having set them at an angle 
of 30^ or 23^^ place them upon a cell containing fragments of 
coloured glass, he will infallibly find that he cannot produce a 
picture of any symmetry or beauty. The disunion of the 
sectors, the darkness of the last reflections, and the enormous 
deviation from symmetry, towards the centre of the figure^ will 
convince him, if he requu'ed conviction, that the instrument ia 
entirely useless as a kaleidoscope. To those, however, who are 
not capable, either for want of knowledge, or want of time, to 
make such a comparison, we may present the opinion of three 
of the most eminent natural philosophers of the present dajv 



* In illustration of this argument, we may state the foUowin^ 
fact* Mr. Carpenter of Birmingham, being anxious to evade Dr. 
Brewster's patent, at a time when the manufacture of the patent 
kaleidoscope was in the hands of another person, attempted to 
construct instruments in imitation of Bradley*s. After ezercinog 
his ingenuity for some time, be abandoned the attempt as im- 
practicable, and set off for Scotland for the purpose of offering 
hit services in manufkcturing the patent instrument 
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▼iz. the celebrated Mr. Watt, Professor Piayfeir, and Profesior 
Pktet. 

" It has been said here," says Mr. 'Watt, " that yoii took 
the idea of the kaleidoscope from an old book on gardening. 
My friend, the Rev. Mr. Corrie, has procured me a sight of 
the book. It is Bradley's Improvements of Planting and 
Gardening. London, 1731, part 2d. chap. Ist. It consists of 
two pieces of looking glass of equal bigness, of the figure of 
a long square, five inches long and fbur inches high, hinged 
together, upon one of the narrow sides, so as to open and 
shut Vke the leaves of a book, which, being set upon their 
edges upon a drawing, will shew it multiplied by repeated 
reflections. This instrument I have seen in my father's 
possession 70 years ago, and ^equently since, but what has 
become of it I know not. In my opinion, the application of 
the principle is very different from that of your kaleidoscope." 

' The following is Professor Playfair's opinion : 

Edinburgh^ llth May, 1818. 

** I have examined the kaleidoscope invented by Dr. 
Brewster, and compared it with the description of an instru- 
ment which it has been said to resemble, constructed by 
Aradley in 1717- I have also compared its effect with an ex- 
periment to which it . may be thought to have some analogy, 
described by Mr. Wood in hb Optics, Prop, 13 and 14. 

** From both these contrivances, and from every optical in- 
strument with which I am acquainted, the kaleidoscope appears 
to differ essentially both in its effect and in the principles of 
its construction. 

** As to the effect, the thing produced by the kaleidoscope 
is a series of figures presented with the most perfect symmetry, 
so as always to compose a whole, in which nothing is wanting 
and nothing redundant. It matters not what the object be to 
which the instrument is directed, if it only be in its proper 
place the effect just described is sure to take place, and with 
an endless variety. In this respect, the kaleidoscope appears 
to be quite singular among optical instruments. Neither the 
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ln»(ruiBcnt of Bradley, nor the experiment or theorem in 
X\^ood** book, have any resemblance to this ; they go no fur- 
ther than the multiplication of the figure. 

" Next, as tp the principl^of construction. Dr. Brewster's 
ynstrunient requires a particular position of the eye of the ob" 
spfver, and of the object looked at, in order to its e&ct. If 
either of these is wanting, the symmetry vanishes, and the 
ilgurea are irregular and disunited. In the other two cases, 
no particular position, either for the eye or the oi^ect, is 
required. 

*' For these reasons, Dr*^ Brewster's invention seems to me 
quite unlike the otl^ei* two. Indeed, as far as 1 know, it b 
quite suigular among optical instrumentt; and it wil^ be 
matter of sincere regret, if any imaginary or vague analogy, 
between it and other optical instruments, should be the means 
of depriving the Doctor of any part of the reward to which bis 
6kiil, ingenuity, and perseyer^nce, eptitle him so well, 

JouK Playfaib, 
ProfesMor of Natural PhUosopkff in 
the University of pdmbu^L 

*' P. S. — Granting that there were a i esemblance between tbe 
kaleidoscope and Bradley's instruments, in any of the pafti- 
culars mentioned above, the introductkin of coloured and 
moveable objects, at the end of tbe reflectors, is quite peculiar 
to Dr. Brewster's instrument. Beside thi% a circumstaiKce 
highly de^rving of attention, is the use of two lenses and a 
draw tube, ^o that ther action of the kaleidoscope is extended 
to objects of all sizes, and at all distances from the observer, 
and united, by that means, to the advantages pf the telescope. 

J.P/ 
Professor Pictet's opinion is stated in the following letter: 
•' Sia, 

"Among your friends, I have not been one of the least 
painfully afiected by the shanieful invasion of your rights as 
an inventor, which I have been a witness of lately in London, 
Not only none of the allegations of the invaders of your patent, 
grounded on a pretended similarity between your kaleidoscope 
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and Bradley's instrument, or such as Wood's or Harris' theories 
might have suggested, appear to me to have any real founda- 
tion; hot, I can affirm, that neither in any of the French, 
German, or Italian authors, who, to my knowledge, have treated 
of optics, nor in Professor Charles' justly celebrated and most 
complete collection of optical instruments at Paris, have I 
read or seen any thing resembling your ingenious apparatus, 
which from its numberless applications, and the pleastxre it 
aflTords, and will continue to afford, to millions of beholders of 
its matchless effects, may be ranked among the most happy 
Inventions science ever presented to the lovers of rational en- 
joyment. 

M. A. PiCTET, 

Profetsor of Natural Philosophy in 

the Academy of Genewu*' 
To Dr. Brewster. 

The propositions in Harris* Optics relate, like Professor 
Wood's, merely to the multiplication and circular arrangement 
of the apertures or sectors formed by the inclined mirrors, and 
to the progress of a ray of light reflected between two inclined 
or ]«rallel mirrors ; and no allusion whatever is made, in the 
propositions themselves, to any instrument. In the proposi- 
tion respecting the multiplication of the sectors, the eye of 
the observer is never once mentioned, and the proposition is 
true if the eye has an infinite number of positions ; whereas, 
in the kaleidosco|)e, the eye can only have one position. In 
the other proposition, (Prop. XVII.) respecting the progress 
of the rays, the eye and the object are actually stated to be 
placed between the reflectors; and even if the eye had been 
placed without the reflectors; as in the kaleidoscope, the position 
assigned it, at a great distance from the angular point, is a 
demonstration that Harris was entirely ignorant of the positions 
of symmetry either for the object or the eye^ and could not have 
combined two reflectors so as to form a kaleidoscope for pro- 
ducing beautiful or symmetrical forms. The only practical part 
of Harris* propositions is the y5th and 6th scholia to Prop. XVII. 
In the 5th scholium he proposes a sort of cat:>ptric box or 
ctstula, known k>ag before his time, composed of four mirroc^ 
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arranged in a most unscientific manner, and containing opaque 
objects between the speculums, " Whatever they are," says he, 
when speaking of the objects, ** the upright figures between 
the spec^ulums should be slender, and not too many in number, 
otherwise they will too much obstruct the r^leeted rap from 
coming to the eye.*' This shews in a most dedsiTe manner, that 
Harris knew nothing of the kaleidoscope, and that he has not 
even improved the common catoptric cistula, which had been 
known long before. The principle of inversion, and the posi- 
tions of symmetry, were entirely unknown to him. In the 
6th scholium, he speaks of rooms lined with looking-gbsses, 
and of luminous amphitheatres, which, as the Editor of the 
literary Journal observes, have been described and figured by 
all the old writers on optics.* 

The persons who have pretended to compare Dr. Brewster's 
kaleidoscope with the combinations of plain mirrors described 
by preceding authors, have not only been utterly unacquainted 
with the principles of optics, but have nob been at the trouble 
either of understaiiding the principles on which the patent 
kaleidc).' t ope is constructed, or of examining the construction 
of the instrument ilself. Because it contains two plain mirrors, 
tlicy infer that it nuist be the same as every other insti-ument 
that contains two plain mirrors, and hence the same persous 
, would, by a similar process of reasoning, have concluded that 
a telescope is a niicroseope, or that a pair of spectacles, wilh 
a double l^ns is the same as a telescope or a microscope, be- 
cause all these instruments contain two lenses. An astrono- 
nomical telescope differs from a compound microscope only in 
having the lenses placed at different distances. Tlie progress 
of the rays is exactly the same in both tliese instruments, and 
the effect in both is produced by the enlargement of the angle 
subtended by the object. Yet surely there is no person so 



* The reader is requested to examine carefully the propositions 
in Harris* Optics, which he will find reprinted in the Literary 
Journal, Ko. 10. He will then be convinced, that Harris placed 
both the eye and the object between the rairrorsi an arrangement 
which was known 100 years before his time. 



Digitized by 



Google 



History of Dr. Bremter's Kaleidoscope. 335 

senseless as to deny that lie who first combined two lenses in 
such a manner ii8 to discover the mountains of the moon» the* 
satellites of Jupiter and Saturn, and all the wonders of the 
system of the universe, was the author of an original invention. 
He wh6 produces effects which were never produced before, 
e^en by means which have been long known, is unquestionably 
an original inventor ; and upon this principle alone can the 
telescope be considered as an invention difierent from the 
microscope. In the case of the kaleidoscope, the originality 
of the invention is far more strikutig. Every person admits 
that effects are produced by Dr. Brewster*s instrument, of 
which no conception could have been previously formed. 

AH those who saw it, acknowledged that they had never 
feen any thing resembling it before ; and those very persons 
who had been possessors of Bradley's instrument, who had read 
Harris's Optics, and who had used other combinations of plain 
mirrors^ never supposed for a moment, that the pleasure which 
they derived from the kaleidoscope had any relation to the 
effects described by these authors. 

No proof of the originality of the kaleidoscope could be 
stronger than the sensation which it created in London and 
Farb. In the memory of man, no invention, and no work, 
whether addressed to the imagination or to the understanding, 
ever produced such an effect. A universal mania for the 
instrument seized all classes, from the. lowest to the highest, 
from the most ignorant to the most learned, and every person 
not only felt, but expressed the feeliog^ that a new pleasure 
had been added to their existence. 

If such an instrument had ever been known before, a similar 
flensadon must have been excited, and it would not have been 
left to the ingenuity of the half learned and the half honest to 
search for the skeleton of the invention among the rubbish of 
the 16th and 17th centuries. 

The individuals who have been most eager in this search, did 
not, perhaps, calculate the degree of mischief which they have 
done to those who have been led, upon their authority, to en . 
croach upon the rights of others, and thus subject themselves to 



Digitized by 



Google 



336 History of Dr, RnrTzter's Kaleidoscope. 

\CTj scrions consequences. The delay which has taken place 
in commencing legal procectlingSy has not arisen Crom any doubt 
of the complete originality of the kaleidoscope, and of the defeo- 
sibility of the patent. As soon as the patentee has made himself 
acquainted yviih the circumstance of the individuals who have 
in^^aded his patent, with the channels through which ihey have 
exported their instruments, and with the amount of the damage 
which they have done, he will seek for that redress which the 
law never fails to nfTord in cases of notorious and unprovoked 
piracy. Wa are well assured, tbaj it never was the intention or 
the wish of Dr. Brewster to interfere with the operations of those 
poor individuals who have gained a livelihood from the manu* 
facture of kaleidoscopes. We know that it will always be a 
source, of no inconsiderable gratification to him, that he has 
given employment to thousands of persons, whom the pressure 
of the times had driven into indigence ; and even if a decision in 
favour of his patent were given, he would never think of enforcing 
it» excepting against that class of opulent pirates who had been 
actuated by no other motive but the exorbitant love of gain, in 
wantonly encroaching upon the property of another. 

The patent kaleidoscopes are now made in London, under 
Dr. Brewster's sanction, by Messrs. P* and. G. Dollond, W, and 
S. Jones, Mr. R. B. Bate* Messrs. Thomas Harris and Son, Mr. 
Bancks, Mr. Berge, Mr. Thomas Jones, Mr. Blunt, Mr. 
Schmalcalder, Messrs. VVatkins and Hillf and Mr. Smith. Ao 
account of the different forms in which these ingenious opticians 
have £tted up the kaleidoscope, and of the new contrivances by 
which they have given it additional value, will be given in Dr. 
Brewstei's Treatise on the Kaleidoscope, now in the press. The 
public will see, from the examination of these instruments, how 
much they have been imposed upon by spurious imitations, sold 
at^the most exorbitant prices, and made by individuals entirely 
ignorant, not only of the principles and construction of the in« 
strumeot, but of the method of using it. 
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AttT. XVIII. Jn Account of the 'New Alkali lately disKO- 
rend in Sweden. 

1 H E discovery made by M. Arfwedson of a new alkalf, and 
announced in the last Number of the Journal, has been 
abundantly con6rmed by the researches of other chemists* 
Its importance has drav^n the attention of the whole chemical 
world, and much new information relative to its nature and 
its sources, has bince been added, which we shall endeavour to 
comprise in the following account of this body. 

Lithia (t he name given 'to the new alkali) was first found 
in the pet;.lite, a mineral from the mine of Utocn in Sweden. 
It may be obtained very readily by fusing the mineral with 
potash, dissolving the whole in muriatic acid, evaporating 
to dryne»0, and digesting in alcohol : the muriate of lithia being 
T^ry 6olut>le in that fluid, is taken up, whilst the other salts 
remain, and by a second evaporation and solution, is obtained 
perfectly pure. 

The muriate is itself a very characteristic salt of the alkali. 
It may easily be decomposed by carbbnate of silver, and the 
carbonate treated with lime yields pure lithia. 

The exact quantity of lithia in the petalite is doubtful, but 
it cannot contain much more than five per cent. A more 
abundant source has however been found in the Triphane or 
Spodumene^ which according to M. Arfwedson, who also first 
pointed out in it the existence of lithia, contains eight per 
cent, of the new alkali. The same chemist has likewise as- 
certained its existence in.another mineral from Utoen which is 
called crystallised lepidolite in the proportion of four per cent. 

The pure alkali is very soluble in water, has a very acrid 
caustic taste, like the other fixed alkalies, and acts powerfully 
on blue vegetable colouis. ^Vben heated on platinum, it acts 
on it. It has a strong affinity for acids, and a very high neu* 
tralising power, even surpassing that of magnesia. Its solu- 
tion precipitates the earthy and metallic salts, nearly as solu- 
tions of the other alkalies do. 

Placed in the Voltaic circuit. Sir H. Davy shewed that it 
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was decomposed with the same phenomena as the other al- 
kalies* A portion of its carbonate being fused in a ptadnum* 
capsule, the platinum was I'endered positive and a negative 
wire brought to the upper surface. The alkali decomposed 
with bright scintillations, and the reduced metal being sepa- 
rated, afterwards burnt. The small particles which remained 
a few moments before tliey were reconverted into alkali, 
and allowed a short examination, were of a white colour, and 
very similar to sodium. A globule of quicksilver made nega- 
tive, and brought into contact with the alkaline salt, soon 
became an amalgam of lithium, and had gained the power of 
act'mg on water, and evolving hydrogen, an alkaline solution 
resulting. 

The chloride of lithium obtained by evaporating the mu- 
riate to dryness, and fusing it, is a white semi-transparent 
body, analagous in its appearance to the chlorides of potash 
and soda, but very different ffxnn them in its general pro* 
perties. It is Extremely deliquescent, whereas they are not 
so : in this respect it almost equals muriate of lime. Its so- 
lution crystallises with great difficulty, but by evaporation 
affords minute needle-lbrm crystals. It is very soluble in 
alcohol, but the chlorides of potash and soda very little so. 
Its solution, or the moist salt, has the property of tinging the 
flame of alcohol of a fine red, somewhat like strontian, but 
the other alkaline muriates have not this power. It fuses 
below a red heat, and when heated powerfully in the open 
air, it gradually loses chlorine, absorbs oxygen, and becomes 
strongly alkaline. 

All its salts are very fusible, but in some cases a singular 
degree of insolubility belongs to them. The nitrate is a very 
soluble salt, deliquescent, and capable of crystallising in rhom- 
boids. It has a very aigre taste : heated it readily fuses, and 
is tlien decomposed with the same phenomena as nitre. 

The sulphate ttf lithia is a salt which crystallises readily in 
small rectangular prisms; they are perfectly white, and possess 
much lustre ; have a saline taste, very different to potash or 
soda ; are more soluble in water than sulphate of potash ; 
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perhaps not bo soluble as 9ul|>hate of soda ; the crystals contain 
no water ; they fuse and become very liquid below a red heat ; 
their solution docs not precipitate the muriate of platirra, nor 
Is it precipitated by tartaric acid. M. Vauqudin gives an ex- 
periment on its constitution, the result of which Is as follows •* 
Sulphuric acid - • 69. IS 

Lithia - - - MM ' 



100.00 

The sub-carbonate of lithia is but little soluble in water, 
and effloresces in the air. It may even be precipitated from 
its sulphate by adding a strong solution of cai'bonatc of potash 
to it. It is readily fusible, and when fused, requires repeated 
additions oT water with boiling to dissolve it again. Cold 
water dissolves about one one.hundreth part of its weight 
of this salt, and the solution acts powerfully on vegetable 
colours and effervesces with acids. According to Vauquelin, 
it attracts carbonic acid very rapidly from the atmosphere. 

The carbonate, heated on platinum, acts on it almost as 
powerfully as the fixed alkaline nitrates. It separates am- 
monia from its combinations, but is decomposed by lime and 
barytes, and rendered caustic. 

The solution of the carbonate precipitates the muriate of 
time, the sulphates of magnesia and alumina, and the salts of 
copper, silver, and iron, just as the other alkaline carbonates 
do ; but it does not precipitate the muriate of platinum, as is 
the case with the sub- carbonate of potash. 

The tartrate of lithia is an efflorescent salt ; the acetate one 
that on being evaporated, takes the state and consistence of 
gum or syrup. 

The sulphuret formed by M. Vauqu«lin, appeared in all 
respects, similar to the fixed alkaline sulphurets ; except in 
the larger proportion of sulphur thrown down by acids. 



* There is an error ia the calculations in M. Vauqoelhi*! paper, 
the given constitneots of 100 parts, if added together, making lou 
The prop«rti«M deAuced from the expffriiMiit, aw correctly as 
aboTCy at least to the second decimal place. 
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With respect to the proportions of the elements of the ii* 
kali, thef do not appear exactly determined. Mr. Arfwetkon 
states, that liihia contains 43.9 per cent, of oxygen. M. V'au- 
qiielki coackides that it contains 43.5 per cent. ; but in con<* 
sequence of the error mentioned in the preceding^ note, the 
last number is not correct, and if deduced fr^m that experi^ 
meet, the oxygen would be 44.84 per cent. 



AttT. XIX. Observations relating to tie Operations iw* 
dertaken to determine the Figure of the Earth. By 
M. BioT, of the Academy of Sciences. 

I H B distinguished author of this pamphlet, which has just 
been published in Paris, is too fiivourably known to our scien- 
tific readers, to require any introduction or eulogy, and the 
subject he treats of is so well set £orth in a preceding article 
of this Number of our Journal, by an eminent foreign cor- 
respondent, that we can find little to add from the present 
pages. Our task on the present occasion, is the most grateful 
we have ever had to perform — that of recording a manly and 
liberal avowal of the hospitable receptk>n which the author 
found upon our shores, a just tribute of applause to tha 
scientific eminence of our countrymen, and a most liberal ac- 
knowledgment of the assistance which he received in his 
important philosophical investigations. We hope ahat this 
paper will be received as a record of the amity which reaUy 
exists among the men of science of the two countries, and of 
their honourable inclination to avow and protect it from the 
gales of poliUcal animosity. We trust too, that it shews a 
desire in the high quarter whence ii comes, of duly acknow- 
ledging the merits, value, and originality of British talent*, 
as opposed to the paltry and absurd jealousies which have 
more than once been suffered to stain the pages of eontinental 
writers. 

In the followhig animated exordium, which it would be wrong 
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either rto tran^ilate or abridge, M. BJot takes a happy view of 
tbe rapid increase of wrieiUific discovery, and of the iinjiortanc^ 
of literary aud learned societies, 

" Lorsque, sur une des tours de Florence, Galilee* il y a deux 
sidles, expliquait k an petit nombre de personncs, dun^ dea 
entretiens presque myst^rieux, ses decouvertes nouveUea sur 
lea lois de la pcsantcur, le mouveuient de la terre et la figure 
des plan^tes, aiirait^il jamais pu pr6voir que ces verites, alors 
meconnues et j>ersecut^e8, seraicnt, apr^s un si court intervale 
consider^es eomme tellement iinportante<, et si g^neralement 
admlr^, que les gouvernemens de T Europe fcraient entre- 
prcndre de grandes operations et de loin tains voyages pour le 
seUl but de les ^tendre, d'cn constater toutes les particularitM; 
et que, par Tefiet d'une propagation inesperee de toutes les 
conxiaissances, les resultats de ces travaux pourraient 6tnr 
ofierts k I'inter^t publfc, dans des assemblees nombreuses, 
eompos^es des classes les plus 6minentes de la society ! Tel est 
pourtant I'lniraense cliangement qui s'estopere dans le sort des 
sciences depuis cette ^poque. Quaod Galilee et Bacon pa* 
rurent, apr^ tant d'esprits sublimes que Tantiquite avait pro* 
doits, ib trouv^rent la carri^re des sciences encore vierge ; 
car on no saurait donner le nom de science It Tinutile amas 
de speculations hypoth^tiques qui composait avant eux la phi- 
losophia naturelle. On arait touIu jusqu'alom deviner phitdt 
qn'itttdier la nature : Tart de rinterroger et de hii faire r^- 
v4^T ses inyst^res n'^tait pas conmi ; ils le deeouvrirent. lis 
mootr^rent que I'esprit humain est trop faible et trop incer- 
tain pour s'avancer seul dans ce dedale de v^rit^s ; qu'il a be- 
soifi de s'arr^ter sur des phenom^nes rapproch^s les uns des 
autres, comroe Peiifmnt se repose sur les appuis qu'il rencontre 
lorsqu'il essaie ses premiers pas ; et que, dans les circonstances 
multiplito oil la nature lui ofire h franchir de trop grands inter- 
Talks, il faut que, par des experiences industrieusement imagi- 
n6o9f il fasse naitre sur sa route de nouveaux phenoro&nes qui 
assorent sa marcfae et Temp^chent de s'egarer. Telle a ^te la 
fi^ndit^ de cette m^thode, qu'en moins de deux slides, des 
d^QOOvartes saiis nombre, des d^coQvertes certaines, durables, 
ont ^lat6 dans toutes les parties des sciences, te sont commu- 
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nlqueo0 rapidemeat aux arts, h VM\uAm qu'dles out enridiia 
d'applications m«rveilleufle8» et ont accru le Ur^or des cocuuis* 
sanc^ humaines roilie fois au-delk de ce qtt*aviiit hdt tooto I'aB^ 
tiquit^. Mais* ainsi etendues, les scienoM excedeat les faeult^ 
d'uQ 8<ul homme. Lear sphere immense ne peat plus 6ire aai-' 
b ga> i 6e que par aa grand corps lit^ndre qui daas son ansembk^ 
comine dans un yaste seosoriun, reunisse toutesles coacepuons* 
toutes les vues, toutes les pens^es ; quj» ae connaissant m les in* 
finakes huouines, ni la decadence des sens et de la vieittease, 
tovjours jeune, ioujours actif, scrute incessamment les propri^tes 
iutimes des cfaoscs natureUes, decouvre les forces qui y soaC oacb^s 
et les offreenfio at la 90ci6t6 tout elaborees et prepar^es pour les 
applications. Dans ce centre oh toutos les opinions s'af ite nt et te 
combattent, nulle autorite ne pent pr6va]oir» si Ce n*est celle de 
la raison et de la nature. La voix d'un Platon in^nra ne aannut 
plus y isire eoouter les r^ves brtUans de son imagination ; et le 
g6nie d'un Descartes, contraint de rester fiddle k la m^tbode 
d'obsenralion et de doute qu'il avait lui-rotoe cre6e, n'y pro- 
duirait que des r^rit^ sans ai^lange d'enreurs. Mais Platon, et 
Descartes, avec toute leur gloire, ne seraient encore que dei ^- 
mens passagers de ce grand organe des sciences. Sa force sttr- 
vivrait h leur g^iiie, et poursuivrait dans I'avenir le diiveloppe' 
meat de leurs pens^s. Telle est aojoind^bai la noble desti* 
nation des soci^tes savantes. La simiiUaB^ite et la dur6e que 
leur institution donae h des efforts mortels, compl^teat la puis** 
aance de la mitbode exp^mentale. Elles seules pouraiefit d^ 
ormais aunrar la continuity du progr^ des coonaiisancet bu^ 
maines ) seales elles pouvaient d^ekipper lea giandes tbeorias, 
et faire obtenir des resultats qni, par leor difficult^, par la diter. 
sit^ la perseverance et I'^teadue des trayaux qa'ils exigent, 
n'aimuant jamais ^li accessibles pour des indiridus." 

Our author tben proceeds to a review of tba researcbcs.whioh 
have been undertaken to determine the magnitude and figure of 
tbe earth, the phenomena of gravitation at its surfiu)e, and in 
connection with the interior constitution of the globe. Tbe &it 
exact measure of a degree of the terrestrial mcridiaa was 
made in France by Picard, in l670u Two years aftamardsf 
RidKr, also a native of France, being sent for astrunoaucal n* 



Digitized by 



Google 



to determinf the Figure of the Earth. 545 

searches to Cayenne, foond that a pendukim which beat seconds 
at Paris, moTed more slowly in proportion to hb approach to 
the equator, and that as he receded from the eqnator towards 
the north, its vibrations were again accderated. Newton, in his 
immortal " Principia," connected these observations with the 
law of attraction^ and referred the variation of the pendulum 
to the influence of the form of the earth, which like Jupiter, 
Saturn^ and other planets, turning upon an axis, is flattened at 
the poles; he concaved this form to result from the attraction 
of the parts of each planet, combined with the centrifugal force, 
occasioned by their rotatory motion. For this arrangement it 
waa necessary to assume the fluidity of the globe, and Newton, 
pointed out the means of calculating the polar depression of a 
planet from the intensity of gravitation at its surface, and the 
rapidity of its rotation, supposing it homogeneous throughout. 
This calculation, as applied to the earth, gave a result difiiering 
a little from that obtained by Richer ; the diflerence seemed to 
show that the density of the earth increased from the surface to 
the centre, as Clairault has since demonstrated. 

M. Biot next adverts to the celebrated voyages of Bouguer, 
Godin, and la Condamine, in 1735, and of Clairault, Mauper. 
tuis, and le Monnier, undertaken with a view of measuring an 
arc on the meridian near the equator, and near the pole, and 
mentions the interest and importance given to this investigation 
by the Academy, in proposing to adopt the magnitude of the 
earth thus determined as the fundamental element of a general 
system of weight and measure. This act of the Academy 
** fot un des derniers qui |>f eced^rent la funeste epoque de nos 
grandes convulsions politiques. Toutes ies institutions conser- 
vatrices de la civilisation et des lumi^res perirent ; TAcademie 
pent avdc elles. Mais de vrais savans ne be font pas repeter I'au- 
torisation de faire ce quails croient utile. Au milieu du desordre 
et des lureurs excites par ranarcble populaire, MM. Delambre 
et Mechain, muub d'instrumens nouveaux que Borda leur avait 
crees, conmenc^rent et continu^rent, souvent au peril de leur 
vie, lamesure de la terre la plus etendue, la plus exacte que Ton 
eijtt jamais entrepri^ie. lU I'achev^rent aussi-bien, quoique -noD 
pas aussi aisement qu'ib Tauraient fait au sein de la paix la 

Vol. V. A a 
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pliif profonde. La me&ure du pendule ne fut point oubli^e, 
Bontot qui avait tant fait pour perfectionoer toutes les aatres 
parties des obeervatioas, inveota pour cette eiLp^rieoce une 
m^thode dont Texactitude surpassait tout ce qu*on avait imft- 
gini juflqu*alors, et n'a pas 6t6 surpass^ depuis." 

The unfortunate death of Mechain, and the difficulties en- 
countered by Arago and our Author in pursuing thetie under- 
takings in Spain, with some other minor inquiries, bring our 
Author to the Trigonometrical Survey of this country by 
General Roy and his able successor Colonel Mudge, who mea* 
sured several degrees of the teriestrial meridian with great 
accuracy. To connect these with the French operation the 
. Bureau des Longitudes was desirous tiiat the same instruments 
employed iu Spain and France should be applied to the English 
ara Our Author proceeds — 

*' Souhaiter une chose utile aux sciences, c'^tait avoir 
d*avance Tassentiment des savans d'Angleterre et I'approbatioD 
du guuvemement de ce pays eclairc. Ni Tun ni Taut re ne 
nous manqu^rent. Le respectable sir Joseph Banks et son 
digne ami le Ch^ Blagden nous assur^nt de toutes lea (acilites 
imaginables. Le ministre de Tiut^rieur, M. Lain^ pr^ de qui 
toute chose utile, ou honorable, u*a que la possibilite pour 
limite; trouva dans les ressuurccs de sa bienveillance les moyena 
de fournir k cette entreprise, etie bureau des h>ngitudes voulnt 
bien m*en confier Texdcution. 

" Je partis de Paris au commencement du mois de mai de 
Tann^ derni^re, emportant avec nioi les appareils qui avaieat 
servi sur les autres points de la m^ridienne, un cercle rq>^ti- 
teur de M. Fortin, une horloge astronomique et des chl-ono- 
ic^tres de M. Br^guet, enfin, tout ce qui etait necessaire pour 
les observations. Des ordres du gouvernement anglais, obtemis 
par Tintervention tut^laire de sir Joseph Banks, attendaient cet 
envoi ^ Douvres. II me fut remis tout entier sous k sceaa de 
la douane, sans droits, sans visite, absolument comme si jc 
n'eusse pas change de pays. Les mtoes soins en prot%^rcnt 
le transport jusqu*k Londres, oil il f\it depos6 chez sir Joseph 
Banks. Que ne puis-je peindre ce que je lentis en voyant poor 
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la premi^ fbis ce T^nfrable compagnon de Cook ! lUusts^ 
jmr de longs voyages ; remarquable par unc ^tendue d'csprit 
et par une Elevation desentimens qui le font s'interesser cgale- 
ment aux progt6s de toutes les connaissances humaines ; po»- 
sesseur d'un rang 61ev6, d'une grande fortune^ d'une considera- 
tion universelle, sir Joseph a fait de tous ces avantaget le 
patrimoine des savans de toutes les nations. >Si simple, si fodle 
dans sa bienveillance, q^'elle semble presque, pour cehd qui 
r^prouve, Teffet d'un droit naturellement acquis ; et en mtmt 
temps si bon, qu*il vous laisse tout le plaisir, toute Findividualit^ 
de la reconnaissance. Noble exemple d'un protectorate dont 
toute Tautorit^ est fondle sur Testime, Tattachement, le respect, 
la confiance libre et volontaire ; dont les titres consistent unique* 
ment dans une bonne rolont^ fn^puisable et dans le souvenir 
des services rendus ; et dont la possession longue et non con- 
testae tait supposer dc rares vertus et une exquise d£Hcate8se, 
quand on songe que tout ce pouvoir doit se former, se main- 
tenir et s'exercer parmi des fegaux.'^ 

This tribute of respect and gratitude to the President of the 
Royal Society is memorable for two reasons ; as shewing that 
M. B]6t has entirely divested himself of that crooked jealousy 
which we have sometimes complained of jn his otherwise illus- 
trious countrymen ; and as an Ehge without flattery, and true 
in the strictest sense of the word. 

M. Bi6t now proceeds to Edinburgh with Colonel Mudge, 
and afterwards with Captain Richard Mudge to the extreme 
northern point of the line. At Edinburgh and at Aberdeen 
he met with a reception worthy of the inherent hospitality of 
North Britons. Thence they embarked for Shetland — 

" Nous rest&mes long-temps en mer, retenus par des culmes 
oa par des vents contraires, regrettant de tout notre coeUr la 
perte de tant de belles nuits que nous aurions pu si bien em- 
ployer pour nos observations, he sixi^me jour, nous laissllmes 
auloin sur notre gauche les Orcades et leurs montagnes rouge- 
litres, que ne d^passa point Taudace romaine ; nous d^eouvrimes 
l*lle de ^aira, qui vit se briser sur ses rochers le vaisseau 
amiral de riuvlncible flottc de Philippe. EnBn les pics de 
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Shetland nous apparurent dans leur ifiuages ; et le 18 juillet 
nous primes terre, non loin de la pointe australe de ces iles, oil 
les marges de TAtiantique, heurtant celles qui viennent de la 
mer de Norw^ge, causent un soul^vement oontinuel et une 
^ternelle temp^te. L'aspect d^sol^ du sol ne d^mentait pas ces 
approches. Ce n'^taient plus ces iles fortun6es de TEspagne, 
9es riantes contr6es, ce jardin de Valence, oii les orangera, Ics 
citronniers en fleur, r^pandent leurs parfums autour du torn- 
beau d'un Scipion, ou sur les mines augustes de Tancienne 
Sagonte. Ici, eu abordant, sur des rocs rautil^ par les flots, 
Toeil n'aperpoit qu*une terre humide, d^erte, couverte de 
pierres et de mousse; des montagnes d^charn^ que mine 
rincl^mence du ciel ; pas un ai bre, pas un buisson dont la vue 
adoucisse cet aspect sauvage ; ^k et 1^ quelques huttes ^parses, 
dont les toils reconverts d'herbe laissent 6chapper dans le 
brouillard T^paisse fumde dont elles sont remplies. £n songeant 
^ la tristesse de ce s^jour, oh nous allions rester exiles pendant 
plusieurs mois, nous nous dirige^mesi non sans peine, k travers 
des plaincs et des collines sans chemin, vers le petit assemblage 
de niaisons de pierre qui forme la capitale appel^ Lerwidc. 
lit, nous piimes commencer li sentir que les vertus sociales 
d'un pays ne doivent pas se mesurer sur ses apparences de 
pauvret^ ou de richesse. Jl est impossible d*imaginer une 
hospitality plus h*anche, plus cordiale que celle qui nous ac- 
cueillit. Des personnes qui ne connaissaicnt nos noms que 
depuis un instant, s*empressaient de nous conduire par-tout. 
Inform^es de Tobjet de notre voyage, elles nous donnaient 
d'elles-m6mes tous les renseignemens qui pouvaient nous ^tre 
utiles ; elles les recueillaient pour nous, et nous les trans- 
mettaient avec le m^me int^r^t que s*il se fdt agi d'une affiure 
qui leur eiii ii6 personnelle." 

At Unst Captain Mudge became unwell ; and our Author 
persuaded him to return to a milder climate, and remained 
alone to complete his researches. 

" Ce fut alors que, restd seul, je pus appr^ier combien il 
dtait beureux pour moi d'etre venu habiter chez M. Edmons- 
ton. La bienveillance de cet excellent homroe semblait crottre 
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a'vec la difficult^ de ma position. Je ne pouvais observer seul, 
au cercle rdp^titeur, dont la manoeuvre exige deux personnes, 
une qui suit I'ostre, Tautre qui note les indications du niveau. 
M« Edmonston, qui s*int^ressait k mes travaux autant que 
moi-m6me, me suggera Videe d'employer, pour cette dernifere 
partie de Tobservation, un jeune charpentier, qui nous avait 
d^ja donne des preuves de son intelligence et de son adresse 
en remontant notre observatoire ; et qui, d*ailleurs, comme 
tous les paysans d'Ecosse et m^me de ces ties, savait fort bien 
lire, 6crire et compter. Je suivis cet avis ; et, ayant reduit la 
tlu^he de mon nouvel assistant k ce qu*elle pouvait 6tre de plus 
simple, j*essayai de lui en donner quelques lefons peii de jours 
avant le depart du capitaine Mudge. II r6ussit tr^-vite, et 
peut-^tre mieux qu'un aide plus savant n'aurait pu le faire ; 
car il observait et marquait mon niveau avec toute la fid61it^ 
d'une m^canique ; et, pour rien au monde, non pas m^roe pour 
seconder roon impatience k observer, il n'aurait admis mes 
rdsultats comme bons, avant qu'ils fiissent strictement dans 
les conditions que je lui avais prescrites, c*e8t-k-dire avant que 
la bulle du niveau fiit parvenue k une parfaite immobiUte. 
Toutefois, comme il faut bien se r&erver quelques verifica- 
tions quand on veut faire d'un charpentier un astronome, 
j*avais, entre les nombres qu'i\ ecrivait, certaines relations 
qu'il ne soup^onnait pas, et qui m'auraient indiqu6 ses eireurs 
s'il en avait commisses. Cela arriva quelquefois dans les com- 
mencemens ; et il etait tou jours fort surpris que je pusse ainsi 
reconnaitre et redresser une faute, que lui-m6me n*avait 
pas aper9ues en la faisant, et que moi, je n'avais pas vu faire. 
Mais, au bout de quelques jours, ma science occulte n*eut plus 
aucune occasion de se montrer.*' 

With this assistance M. Bidt completed his task ; and as an 
apology for omitting his sprightly and intelligent remarks upon 
these northern barriers of the British dominions, we have the 
pleasure of presenting our readers with the concluding para- 
graphs, of this charming little narrative. 

" Apr^ deux mob de s^jour je quittai ces iles, emportant 
des souvenirs pour toute ma vie. Un coup de vent de I'^ui- 
noxe me ramena k Edimbourg en cinquante heures, Ce pas- 
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sage brusque de lasolitude au bruit du monde, de la ainiplicite 
potriarchale a«x raffinemens de la civilisation et du luxe n"eit 
pas sans attrait. Le colonel £]phinstone» par le plus obligeaot 
accueil* me prouva que ramiti^ n'^tait pas toute retir^ aox 
ties Shetland. Ce fiit alors qu*enti^ement d^ccup^ de mes 
observations, je pus contempler ^ loisir toufc ce que I'^tat 
social le plus avance otfire, dans ce pays, en institutions et en 
hommes; spectacle, k-la-fois consolantet triste, pour quiconque 
a pass€ sa vie au milieu des troubles du continent. Je vis un 
peuple pauvre, roais laborieux ; libre, mais respectueusement 
soumis aux lois ; moral et religieux sans &pret6, tolerant sans 
indiffiSre;[ice. Je vis des paysans apprendre k lire dans des 
livres oi^ se trouvent des essais d'Addison et de Pope. Je vis 
les ouvrages de Johnson, de Chesterfield, et des plus agiiahles 
moralistes anglais, ofierts en d^lassement ^ la classe Hioyenne 
du peuple : dans des coches d'eau« comme ailleurs» on y mettndt 
des jeuz de cartes et de d^s. Je vis des fermiers de village se 
r^unir en clubs pour deliberer sur des int^i^ts de politique ou 
d*agriculture, et s'associer pour acheter des livres utiles, au 
nombre desquels ils mettaient TEncyclop^ie britannique, que 
Ton salt 6tre r^dig€e, a Edimbourg, par des savans et des 
philosophes du premier ordre. Je vis enfin des classes sup^ 
rieures de la soci€t^ assorties k ce haut degr^ de civilisation, 
et r^ellemeut dignes d*y occ'uper la premiere place par leurs 
lumieres et par la noblesse de leurs sentimens ; je les vis ex- 
citant, dirigeant toutes les entrcprises d'utilit^ publique, com- 
muniquans sans cesse avec le peuple, et ne se conlbndant jamais 
avec lui ; s'attacbant It d^velopper son intelligence pour T^clairer 
sur ses devoirs et sur ses int^r^ts v^ritables ; sachant le soulager 
dans ses besoins, sans lui 6ter les vertus et I'ind^pendance que 
donne le soin d'y pourvoir; attirant ainsi par-tout ses regards 
sans exciter son envie ; et, pour prix de tant d'efforts, la paix, 
Tunion, Testime reciproque, la confiance mutuelle, et m€me 
une affection tres vive, fondee d'une part sur Thabltude de la 
bonte et la douceur des relations intimes, de Tautre sur la 
reconnaissance et le respect. 

£n quittant r£cosse, je visitai les contr6es les plus indus- 
trieuses de I'lndustrieuse Angleterre. J'observai alors un 
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mutre spectacle : je vis les forces de la nature, employtef soiu 
toutes les formes fmaginables aii service de Vbomme, et cc!m-ci , 
reserve coinme une mfecanique plus chfere et d'une construc- 
tion plus delicate, pour les seules operations inter mittentes 
ou accidentelles que sa raison divine le rend plus pro>pre k 
executer. £t, soit que les considerations de morale «ociale 
qui m'avaient tant frappe eussent laiss6 des traces trop pro- 
fondes dans mon ame ; soit qu'un grand syst^me manufoctu- 
rier doive plut6t 6tre appreci6 dans ses r^sultats nationaux ^ue 
dans son influence locale et particulibre, j*adniirai cet Im- 
mense developpement des manufactures plus que je ne le 
souhaitai pour ma patrie. Apr^ avoir salu^ Oxford et Cam* 
bridge, ces antique^ et tranquilles sejours des lettres et des 
sciences, je vins rejoindre M . Arago ^ Liondres, et m^associer 
encore avec lui pour la mesure du pendule k secondes, non 
plus toutefois dans une petite tie presque deserte, mais dans 
le magnifique observatoire de Greenwichi M. de Humboldt, 
qui Tavait accorapagnc, prit part a cctte operation, et voulut 
bien, pendant qu*eUe dura, oublier la multitude de ses autres 
talens pour n'6tre qu*un excellent observateUT. L*astronome 
royal, M. Pond, se plut ^ nous ofiVir toutes les facilites 
imaginables {^vec cet empressement genereux que les hommes 
vraiment devoues aux sciences ont toujours, mais peuvent 
seuls avoir pour tout ce qui contribue II leur progr^s. Apres 
avoir joui du plaisir d'observer le ciel et d*etudier un des 
plus grandes phenomenes de la nature avec de beaux instru- 
mens, deja consacres, pour ainsi dire, par tant d'obsenrations, et 
dans un lieu renomme par tant de decouvertes astronomiques, 
je revis enfin ma patrie avec ce bonheur du retour qu'eprou- 
▼ent si vivement les coeurs franpais, et dont le charme etait 
rendu plus doux encore par le sentiment int6rieur de 
•atiafaction et de reconnaissance dont je lui rapportais 
rhommage. C'est en effet, dans un voyage entrepris pour 
Tavancement des sciences, qu'un Franjjais pent apprendre 
k iMiiMrer davantage, et mieux cherir sa noble patrie. Place 
hers du cercle des passions politiques, n'etant point attir6 par 
rinter^t ou Tambition; sans rang, sans ricbesses qui le 
soutiennent, il n'a pour lui que les titret que sa patrie 
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•'est acquis k la 8<^de gloire; k celle qui &it du bien 
homines. II est porte par le souYenir de tant de seirices 
qu'elle a rendus k la civilisation du monde ; par radmiratton 
universelk qu'ont excitee taot de chefsHfoeuTre doot eUe a 
rempli lea lettres, lea sciences et les arts. Sembkble k Bfi* 
nerve, cette patrie Taccompagne surle sol etranger : ell* parte 
pour luu rintroduit, le protege, lui ouvre les ccsurs, et reclame 
en sa fistveur une hospitalite qu*elle-intoe a tant de fois et 
toujours si noblement accordee. Aussi, lorsqu'apr^ aroir 
atteint le but de ses travaux, il raconte k aea compatriotea 
tout ce qu*il re9ut d'accueil, de secours, de bienveillance, 
d'amitie meme, chez une nation justementcel^bre, ileprouve 
unc jouissance d^autant plus pure k manifester I'eKpression de 
sa reconnaissance, que toutes ces faveurs sont encore, k ses 
yeux, de nouveaux dons de sa patrie. 



Note. Ce que j*ai dit dans cette notice tur les vertus tociales de 
TEcoMe et des ties Shetland, pr^seate ces contr^ sons un aspect 
si different de nos habitudes coDtinentales, que je ne seraisi pas 
surpris qu*en France, en Angleterre m^roe, beaacoup de personnes 
supposassent qu*il y a quelque ezag^ration dans cette peintnre, et 
que j'ai iavolontairenient c6d6 k la predilection qu'on 6traii|^er 
prend toujours pour un pays nouveau od il est re^u avec bieaTeil* 
lance. Je puis cependant assurer que je n*ai et6 que vrai. On me 
croira pent Hre encore pour TEcosse ; mais pour les lies Shetland, 
od trouTerai-je des t^moins ? Quoiqu*eUes soient pen distantes, bi 
difficult^ de la navigation, Pincl^mence du climat et leddfautde 
commerce en ^loignent les voyageurs ; et ceux que, par inter- 
valles, la necessity y am^oe, se n&tent de partir d6$ que lean 
affaires sont terrainees. Pent 6tre un s^jour de deux roois, dans 
une position libre et desint^ress^e, m*a-tit permis de voir ces 
ties plus intimement que ne Tout fait la plupart dea Ecotsais qai 
Icsavoisinent. Aussi s*en fait-on de bien fausses ide6s k Bdimbourg 
m^me. Mais, en g^n^ral, c*est un pkisir que Ton peut se procurer 
d*un bout de TEurope k Tautre, que d'euteiuire cnacun m^dire de 
ses voisins du nord. En Italic, on regarde la France comme un 
climat rude et s^vdre; voyez ce qu'en dit Alfieri. Ici, nous 
trouTons notre pavs fort beau i mais TAngleterre nous seinble le 
s6jour des brouitlaids. A Londres, on ne se plaint nulleraent du 
climat ; mais on parle de I'Ecosse comme d'une contr6e preaqne 
f riv^e du soleit. Les Ecossais trouvent cette opinion fort ridicule s 
roajs ils ont en grande piti6 les pauvres ShetJandais. Cenx-ci, k 
leur tour, pr6lendeut ^uMs ont beaucoup moins froid qo'en 
Ecoise, mais qu'on est bien malheureux en Istande et aux ties Fe- 
ro6. Je suis persuade, que les Islandais m£me ont encore quelque 
d^dain pour le Spitzberg. La verit6 est que, dans tous les climats 
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du moDde, l*hoinine peutTiTre arec one somme de bonheur 4- 
peu-prdf ^^e, s*ii y porte aTec lui les tertut sociaks et les ret- 
sources du commerce et de la cWilisation. 

In rererting to tbe scientific object of M. Biot*s visit to our 
sea-girt shores, we have the satisfaction of informing our readers, 
that in pursuance of the recommendation of the President and 
Council of the Royal Society, Captain Kater has undertaken a 
journey to the North, with a view of ascertaining the length of 
the Seconds Pendulum at the principal stations of Colonel 
Mudge's Trigonometrical Survey, and that the Government 
has afforded ready and liberal assistance towards this important 
investigation. 



Art. XX. Proceedings of the Royal Society of London. 

Thursday, April 9. Jri, Paper was transmitted from the 
Society for improving Animal Chemistry, containing an account 
of the Urinary Organs and Secretions of some Amphibious 
Animals, by Dr. John Davy. 

In this paper^ the urinary organs of some species of serpents 
and lizards, and of the turtle and tortoise, are described. The 
white matter voided by snakes is almost entirely pure uric acid, 
and th^. same substance was discovered in the urine of the other 
animf.ls mentioned. 

A Paper was also communicated by A. Cooper, Esq. on an 
improved method of making Anatomical Preparations, by Mr. 
Joseph Swan. / 

Corrosive sublimate is the preservative here recommended. 

AprU 16. A Paper on malconforraation of the Uterus was 
read, by Dr. Granville. 

April 30. A Paper was read, entitled new experimental re- 
searches on some of the leading doctrines of Caloric, particularly 
on the 'relation between the elasticity, temperature, and latent 
heat of different vapours, and on thermometric admeasurement 
and capacity, by Dr. Ure. This paper contained a variety of 
important and apparently accurate investigations, upo!i the abo\e 
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important questions, and may be considered as a valuable addi- 
ticm to our ttoclc of theoretical and practical kaowM^, m a 
▼ery interesting department of science. 

May 7. A Letter was read from Mr. Greatorex» containing 
an account of a geometrical admeasurement of Skiddaw, whence 
it appeared that the height of that mountain is 10)2 yards 3| 
inches. 

A Letter addressed by B. Bevan« Esq. to the President, was 
also read» containing the results of a registering rain gauge, for 
the year 1817. The average time of actual rain was 1 hour 
47 minutes per day. The average quantity per day was 0,6S 
inches. The observations were* made at Leigh ton in Bed- 
fordshire. 

A Paper was also read, on the Structure of the pobonoos 
fangs of serpents, by Thomas Smith, Esq. F. R. S. 

The author shows that there is a longitudinal fissure in the poi- 
son teeth of serpents, the use of which is not quite apparent. In 
the teeth of harmless serpents, no buch formation is perceptible. 

Mdy 21. A Paper on the different modes of constructing a 
catalogue of fixed stars, by John Pond, Esq. Astronomer Royal, 
was read. 

Mr. Pond here proposed a method of eflfecting the above pur- 
pose, by which in a single year, the same accuracy is attained 
as was formerly derived from the observations of three years. 

A Paper was also communicated from Lieutenant Colonel Wil- 
liam Larobton, entitled ''An abstract of the results deduced 
from the measurement of an arc of the meridian,, extending from 
latitude 8*» 9' 38',4 to latitude 18*» 3'23^',6 N. being an ampli- 
tude of 9<^ 53' 45 V" 

May 28. The Astronomer Royal read a Paper on the Paral- 
lax of the fixed stars iu right ascension. 

At the same Meeting, a Paper was read, on the oxides and 
salts of mercury, by Mr. Donovan. 

June 4. A description of the teeth of the Delphinus Gan- 
geticus, was presented to the Society by Sir Everard Home, 
Bart. V. P. R. S. And at iht same Meeting, Dr. Granville gpive 
an account of the production of sulphuretted aiote in the 
abdomen, resulting from the decomposition of an albuminous 
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droptictl fluid. The Doctor eonsiders this a« a new and defi. 
oite gaseous compound^ and the results of his experiments led 
him to consider its component parts as 
89,60 aiote; 
10,40 sttlphar. 

A Paper was also read by John Williams, Esq. describii^ the 
influence of galvan'tsm upon the germination of seeds* which 
when powerful enough to do any thin^ appeared generally 
injarious. 

June 11. Dr. Prout communicated a Paper, describing a 
new acid principle, prepared from the lithk or uric acid. 

Our readers are well aware of the characteristic property of 
uric acid of producing a fine red compound, when heated with 
nitric acid« 

Dr. Prout shows, by some very interesting experiments, that 
this is a compound of a new acid princrple with amniu}n1a. This 
acid forms purple or red compounds, with the metallic oxides, 
whence he calJs it the purpuric acid. 

A communication was also received from Sir W. Herschel, 
consisting of astronomical observations and experiments, selected 
for the purpose of ascertaining the relative distances of clusters 
of stars, and of investigating how far the power of our telescopes 
may be expected to reach into space, when directed to ambi* 
guous celestial objects. 

The President then a^ourned the Society for the long vaca- 
tion, which terminates on the 5th of November. 



Art. XXI. Miscellanea. 

I. Mechanical Science. 

§ 1. Mathematics^ Astronomy, &c. 

1. Mathematical Prize Question for 1820. 

The Royal Academy of Sciences at Paris, have again pro- 
posed as a question for 1890, the following theorem of Fermat. 
** Beyond the second degree, there'exnts no power which may 
be diTided into two other powers of the same degree.'' The 
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reward is a gold medal of 3000 francs Yalue> and the latest 
time allowed for the reception of memoirs, 1st January, 1890. 
S. Astronomical Prize Question for 1820. 
The question proposed hj the Royal Academy of Science at 
Paris, is as follows : — To form by the theory of universal 
gravitation alone, and without taking from obeervationsy any 
thing but arbitrary elements, tables of the movement of the 
moon, as exact as the best tables in existence. The prize is a 
gold medal of 3000 francs value, which is to be awarded in 
March 1820. The utmost period allowed for the reception of 
papers, 1st January, 1820. 

3. Aitronomical Prize MedaL 
The Royal Academy of Sciences at Paris, have awarded 
their own gold medal to the astronomer Royal, John Pond, Esq. 
That which was before voted to him was the one founded by 
the astronomer De Lalande. 

4. Harvest Moons, 
This year is the third of a series of 10 years in which the 
moon will prove the most beneficial to the farmers for reaping 
and gathering in the fruits of the earth, viz, from IS 16 to 
1125 inclusive. The preceding nine years, namely, from 
1807 to 1815 inclusive, were in the class of those in whidi, 
from natural causes, the harvest moon has been least beneficial. 
Such will also be the years from 1826 to 1882. 

§ 2. Architectorb, the Arts^ Agriculture, &c. 
1. Incombustible Store-House at Plymouth. 

The incombustible Store-House which has just been com- 
pleted in Plymouth Dock- Yard, has every part of it composed 
either of stone or iron. The girdlers, joists, doors, sashes, 
and frames, are all of cast iron, neatly executed. The roof b 
of cast iron, and the floors of Yorkshire stone. The stair-case, 
which is a geometrical one, is of moorstone. The estimated 
expense of the building is fifteen thousand pounds. 
2. Mr. Feetham's Description of an Apparatus for SKcepmg 
Chimneys, without the aid of Climbing Boys. 

Ill consequence of the repeated occasions on which I 
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have examined chimneys, my attention has been strongly 
drawn to the various methods of sweepin^^ them, and as I 
found that none of the mechanical contrivances answered 
completely the desired end, and that cases frequently occurred 
when they were entirely inadequate, I was induced to contrive 
a machine for my own «se. As this machine has for the last 
six or seven years completely answered my wishes, and as it 
has been app-oved of by many eminent surveyors and build- 
ers, I shall no lon^r hesitate to make it public. 

The apparatus consists of a thin iron box or frame, about 
13 inches by 11, with two closely fitted doors, 4 inches apart, 
forming the back and front ; a pulley is fixed to the lower 
part of the frame, in either an inclined or vertical direction, 
according to the inclination of the flue. This frame is fitted 
into the chimney as near the top as is convenient, either in 
the attic, loft, or on the roof, so that the door may be got at 
with ease. From thb door upwards, the chimney is cleaned 
by an elastic whalebone brush, and downwards in the fol- 
lowing manner : a whalebone brush, which may be shaped 
to any sized fine by the person who is using it, has a ball of 
iron fixed to the lower part of it in gimballs, go that it can 
roll in any direction downwards, and a rope is made fiEtst to 
the upper end ; the brush and ball are put through the door 
into the chimney, and the rope placed over the pulley ; the 
weight carries the brush down, and it is drawn up again by 
the line, so that it can be made to traverse three or four 
times up and down the chimney in a few minutes ; the door 
is shut during this operation, the rope passing through a small 
notch in it, so that scarcely any dirt is occasioned. The brush 
will pass down a flue that has a considerable degree of incli- 
nation, but at horizontal parts, or at square angles, extra 
doors will be required. These, however, by the advantages 
they afiford, will abundantly compensate the slight additional 
expense ; they afibrd the readiest means of extinguishing 
fires, of stopping descending currents of smoke from neigh- 
bouring flues, or of working in any way in the chimney : and 
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thej woqU genendlj be on the outside of tlie home* 
borizontal flues are mostly in those situations. 

In the chimneys of my house. No. 9, Ludgate Hill, the fluei 
are Tery high, and some of them much inclmed. No sweep 
has been up them for seven years. The jointed-handle brush 
was tried in vain; it required too* much force, and was 
liable to break ; but by the apparatus described they have 
always l>een readily and perfectly swept in a few minutes. The 
whole expense of the apparatus made in the best manner, does 
not exceed JCl..5^and without any particular attention, does 
not require repairs, or replacing in a long period of time. They 
may be examined and seen in use at the Inventor's Warerooms 
and Manu£actories, 9 Ludgate Hil^ or ^96 Oxford Street. 

3. Telegraphs. , 

Intelligence can be received from Calais at Paris, between 
which places there are twenty-seven telegraphs, in three 
minutes ; from Lisle, twenty-two telegraphs, two minutes ; from 
Strasburg, forty-five telegraphs, six minutes and-a-half ; irom 
Lyons, fifty telegraphs, nine minutes ; and from Brest thirty 
telegraphs, eight minutes. 

4. Roller Pump. 

A roller pomp on an improved principle has recently been 

erected near Worcester, for raising water from the Severn into 

the basin of the canal^ where it throws up at least 900 gallons 

per minute. It works by a rotatory motion, without bucket or 

rod, and produces a constant stream. It is entirely made of 

metal. 

5. Propagation of Olive Trees. 

It has long been an object in the south of France and in 
other olive countries to propagate the olive*tree by seeds ; but 
attempts of this kind have constantly failed; and shoots were 
found the only mode of increasing their number that could be 
artificially used. A mode, however, has been discovered, which 
has set aside the difficulty ; it consists in macerating the ripe 
olives in a weak alkaline solution, and then sowing them, the 
seeds will germinate, and produce plants. 

The discovery resulted from an observation of the manner in 
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which nature propagates those trees : the seeds germinate 
naturally, and this wa» supposed to be occasioned by the pie- 
▼ioaa effsct produced on them, in passing through the stomach 
of birds, and it was found on trials that the seeds of the fruit 
given to turk^s when sown with the dung of the animal did 
Tcgetate. 

6. BUght in Jpple- trees. 
The American farmers are said to adopt the following prac- 
tice to prevent the blight or mildew from injuring their orchards. 
In the spring, they rub tar well into the bark of the apple- 
trees about four or six inches wide round each tree and at 
about one foot from the ground ; this effectually pretents the 
blight, and abundant crops are the consequence. 

7. Fhfin Tumipe. 
The following has been giren as a method of preventing 
destruction by the fly in turnips. Divide the seed intended for 
one. day's sowing into two equal parts, and put one part to 
steep in soft pond or ditch-water the night previous to its 
being used. Mix the whole together^ adding to each pound 
of seed, two ounces of flour sulphur. This will insure two 
successive growths, and the fly will not touch the plants. 

8. Sugar of the Beet^root. 

The endeavours that were made in France, during the war, 
to procure sugar from the beet-root in sufficient quantity to 
satisfy the demands of the population, were very successful, 
and it was procured of excellent quality. The peace, however, . 
by re-opening the ports, and allowing the introduction of the 
cane-sugar, tended to paralyse that branch of agricultural 
industry, for which, however, some strong exertions have since 
been made by the philosophers of France. 

The following is given as the statement of the expense and 
returns of the manufactory of M, Chaptal, and if there are no 
unstated objections to its introduction, it b difficult to account 
for the preference given to cane-sugar. • 

Forty-five French acres were sown with beet-root ; the pro- 
duce equalled 700,0001bs. 
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Charges. francs 
Sowing, pulling, carriage, and expenses of Um laanu- 

£iLCtory for serentj-mne dajs of actual woiic - 7000 

Workmen - . • . 9076 

Fuel * . - . - . 4600 

Aainml Charcoal ... lioo 

Repairs, interest of capital, &c. - - 4000 



Produce, lbs. 

Rough sugar of the first crystallisation • 29,139 

Sugar obtained by further processes irom the molasses 10^960 

Total of rough sugar 40,092 
Besides which there were ]58,000lbs. of refuse, which was 
excellent food for cattle, and a large quantity of exhausted 
molasses, which might be converted into spirit. 



II. Chemical Sciencs. 
§ I. Chemistrt. 
1. A Letter to Mr. Brande on the Subject of the PharmacopeeUi, 
from Thomas Young, M.D, F.R.S. Fdlow of the Royal 
College of Physicians; with Mr. Brande* s Answer. 
Dbar Sir, 

I am sorry to observe, in your Introductory Discourse to the 
third volume of the Supplement to the Encyclopaedia, a note 
containing a very severe censure on the College of Physicians 
of London, whose Pharmacopoeia, you say, •* is a record of the 
want of chemical knowledge where it is more imperiously 
required." But 1 am really willing to hope, that on reconsi- 
deration, you will allow that the charge was hasty, and unwar- 
ranted by the present state of the PharmacopoBJa. 

Much has been said, by several persons attached to chemis- 
try, of the errors and imperfections of the Pharmacopoeia of 
1809 ; and having been appointed by the President an addi- 
tional Member of the Committee for revising it, I made it my 
particular study to examine every single objection that bad 
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been advanced, and in concert with my colleagues, to take 
measures for adopting every necessary correction that had 
been suggeated : but, in justice to the original members ef the 
Committee, I cannot hesitate to declare, that, even granting 
the truth of all the chemical fkcts adduced by their opponents, 
the Work exhibited nothing like those gross errors whieK a 
too captious severity of criticism had repeatedly attributed to 
it» and that almost every one of the charges, relating to thci 
chemical department, have been absurdly and ridiculously ex- 
aggerated. 

But whatever these errors may haVe been, I am at a loss id 
understand to which of them your remark can at present be 
supposed to apply, when two re-impressions of the work have 
appeared^ in which, with tlie assistance derived from the ex- 
periments ef a practical chemist obligingly recommended by 
yourself, all possible care has been taken to make every oor«< 
rection that candour could allow to be requisite. I therefore 
feel myself personally bound to call on you for such an expla- 
nation of your censure, as will enable me to answer your ob- 
jections in detail ; and I will venture to pledge myself to prove, 
that the CoUcge of Physicians has not recorded its deficiency 
in any of those points which are ** imperiously required" for 
the due performance of all the practical duties of the profession^ 

I am, dear Sir, your f&ithful and obedient Servant, 
Welhcch Street^ June 11, 1818. Thomas Yovno. 

To Dr. Thonuts Young. 
My dear Sir» 

The remark in my dissertation, refers e^Uisively to the 
London Pharmacopoeia for 1809 ; the errors of whkh 1 ca^inot 
by any means consider as cancelled by the subsequent re-im- 
premoat, as you most charitably call them. 1 am sorry, there- 
lore, that 1 cannot honourably recant ; and regret that the 
Committee did not contrive to avail itself of your services 
previmis to the publication, instead of merely appointing you 
an *' additional member,*' when the mischief was done. 

Thif is perhi^ sufficieofe explanation of my censure^ Should 
n^ore fiAstantial grounds be required, I refer to Mr. lUchard 
Phillips's experimental examination of the Pharmacopowia for 

VoL.V. Bb 
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1809: in the /(urf* there disclosed, fou cannot foil to diiena 
them. 

The erkient carelessness of the College, as a body, was up- 
permost in my mind when I wrote the offending paragraph ; 
and the very circumstance of the list of Fellows bdng 
adorned with the names of men highly eminent in chevucal 
science, renders that carelessness more unaccountable, and 
may well be urged in justification of my remark. I hope; 
therefore, that on the whole, my inclination was rather to ear- 
temaU, than set down aught in malice ; to adduce nothing that 
was false, rather, than all that was true ; and experience one 
only source of regret, that of having occasioned any unfriendly 
feeling in one for whom I hare such unfeigned respect and 
regard as yourself. 

1 am, dear Sir, your faithful and obedient Servant, 
AlbtmarU Street, June 12, 1818. W. T. BaAvni. 

2. Reduction of Chloride tf Silver by Hydrogen. 
The following method of reducing chloride of silver, is per- 
haps not sufficiently known. It was communicated by M. 
Arfwedson. Liberate hydrogen in contact with chloride of 
silver, as by mixing the chloride, sine, sulphuric acid, and water 
together, and the silver will be reduced to the metallic stite ; 
the sine is etfsily dissolved out by excess of acid, and the metal 
obtained by filtration or decantalion. 

3. Prize Question of the Academy of Sciences at Paris for 1819. 

The Royal Academy of Sciences at P^uis give as the subject 
for the prize essay to be decided March, 1819*—*' To determine 
the chemical changes which take place in fhiits during and 
after their ripening. 

*' For the solution of this question, the influence of the 
atmosphere which surrounds the fruit, and the change it 
suffers, ought to be examined with attention. 

" The observations may be confined to a ffew fruits of 
5lififerent kinds, provided that general consequences can be 
drawn from them/' 

The reward is a gold medal SOOO'fhmcs in vaine, and the 
latest period at which any memoir can be received will foe 
1st. January 1819. 
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The subject of a second reward is as follows : •— 
" 1st. To determine by direct and accurate experiments) 
an the effects of the diffraction of rays of li^ht, either direct 
or reflected, when they pass separately or together near the 
extremity of one or many bodies of an extent either limited 
or indefinite^ haying regard to the intervals of those bodies as 
well as to the distance of the luminous focus from whence the 
rays emanate. 

" 2d. To conclude from those experiments by mathe- 
matical induction the motion of rays in their passage near 
to bodies." 

The reward is a gold medal of the value of 3000 francs. 
As the meetings close on the 1st of August IR18, the 
memoirs should be remitted to the secretary of the Institute 
before that time, that the experiments made, may be verified, 
4. Gottingen Chemical Prize for IS 19. 
The Royal Society of Gottingen has offered a })rlze of fifty 
ducats for '* An accurate examination founded on precise ex* 
p^ments of Dalton's theory of the expansion of liquids and 
elastic fluids, especially of mercury and atmosplieric air by 
heat/' 

The authors are to pay attention to the necessity alleged 
by Daltan for changing the progression of the degrees of the 
present thermometrical scales. The memoirs must be trans- 
mitted to the Society before the end of September, 1819.* 
5. Boiling point of Fluids, 
M. Gay Lussac has in a late Number of the Annales de 
Chimie, shewn that the boilmg point of water and other liquids 
varies independently of atmospheric pressure. The circum- 
stances which influence it appearing to be the nature of the 
body which is in contact with the boiling fluid, the cohesion of 
the fluid, and the resistance which is opposed to a change of 
slate, as in the cases of every other equilibrium of forces. 
Water boiled in a glass vessel rises to a temperature of more 



• Thifl^aefUon has beea diMuised in a Paper lately read, to the 
Royal Society^ by Dr. Ure. 
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than one degree of the centegrade thermometer higher thaoi 
when boiled in a metallic vessel ; and the effect appears to be 
due to the nature of the surface in contact with the fluid ; this is 
rendered evident by placing a metallic surface in contact with 
water boiled in a glass vessel. If a flask of water be placed over 
a lamp until its temperature be raised to the point of ebullitioo, 
and it be noticed, and then a portion of iron filings thrown in, 
the temperature will fall, and the boiling will go on, as in a 
metallic vesseL 

It is to be observed that this efiect of difierence of tempera- 
ture appears to be not so much a constant and specific effect 
as the apparent result of other circumstances. Water boiled 
in a glass ve^jscl and open to the air, is continually changing its 
temperature, sometimes rising and sometimes falling within a 
certain minute ran^^^, and these changes accord with the evo- 
lution of vapour from the fluid. Either water or alcohol, when 
boiled in glass vessels, do not generally give oflP vapour in a 
regular uniform way, but whole torrents rise at once from the 
under surfiM^e with great force, producing a kind of explosion ; 
the fluid is then quiet for a moment, and then another gust of 
vapour rises up. Now, during the time the vapour rises the 
temperature faUs, and whilst the fluid is quiet the heat rises, so 
that it is continually changing ; and as the lowest point h the 
true boiling point, it is evident that the mean temperature of 
water boiled in a glass vessel must be above that point. In a 
metallic vessel, on the contrary, as soon as the water or fluid 
has attained the boiling point, the conversion into vapour 
commences, and if the heat is cobtinued, the steam is coa« 
st^ntly and regularly generated and given off. 

M. Gay Lussac seems inclined to account for the efiect in 
glass veiiels by the cohesion of the fluid to the sur&ce of the 
vessel. It is evident that when vapour is formed in the 
interior of a liquid body, one force to be overcome is the 
cohesion of the particles of the liquid; this force will of coarse 
be constant for the same liquid in vesseb of every material. 
An analogous force is that exerted between the liquid and the 
subBtamee of the vessel, and this will vary with tha substance ; 
and as the vapour is generated at the point of contact be- 
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tmen the .fluid and the vessel, the variation of this force wUl 
vtLTj the temperature at which vapour will be formed. 

M. Gay Lussac also gives, as another power which has 
influence in these phenomena, the resistance to a change of 
state ; but observes, that it is difficult to analyze and describe ; 
and he concludes in this part, that the conductine power for 
heat, and the nature of the surface, appear to exert an influence 
on the boiling point of water; and that every thing else being 
equal, water boils more readily on a metallic surface than on 
& glass surface, and more readUy in a glass vessel xjontaining 
gkes in powder, than in a glass vessel containing nothing but 

the fluid. 

The application which M. Gay Lussac proposes to make of 
the property which metals have of inducing ebullition before 
^ass or earthen ware vessels, is to prevent those sort of explo- 
aions which take phwe in distillations. If into a retort, or 
flask, containing alcohol, water, or particularly sulphuric acid, 
flome Uttle pieces of platinum wire be put, the concussions, 
which arc so violent as sometimes to break the vessels, will be 
prevented, and the vapour formed and liberated in a reguto 
manner. This mode has been adopted for some years in this 
country by the makers of vitriol, where glass vessels are nsed 
to distil in. Where the retort is made of platinum, it is ob- 
viously unnecessary. 

M. Gay Lussac observes, that an important consideration in 
the graduation of thermometers arises from the above facts, and 
that the variation pointed out ought to be guarded against, 
as a source of error. 

6. Oxide of Lead cn/stdUized. 
Mr. Houtan LabiUardiere has described a crystallization of 
the oxide of lead from its solution in soda. The solution had 
been left to itself during the winter, and had deposited many 
smaU crystals of a regular dodecahedral form, white, and semi- 
transparent They were insoluble in water ; on bunding char- 
coal, were reduced to lead ; and were not diminished m weight 
when heated in a platinum crucible. They dissolved without 
effervescence in nitric acid, the solution was not rendered 
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titrbid by the nitrates of silrer or barytes, but threw down a 
black precipitate with the hydrosulphuret of potash, and a 
white one with sulphuric acid, which was insoluble in nitric 
add. These results prove the crystals to be pure oxide of • 

lead. 

7* Crystallized Iodine. 
Some curious obsenrations on the forms of crystallized iodine 
have been published in the Biblioth^ue Universelle. Crystals 
liad formed on the surface and at the bottom of a solutioa of 
iodine, by slow evaporation, and were all of them cubes. In 
another solution they had formed in great abundance on the 
surface, and in the upper part of the bottles ; and with the ex- 
ception of a single cr}stal, which was rhoinboidal, were perfect 
cubes ; some of them were as much as half a line in the side. 
The crystals increased rapidly in sijse, although tlic tempera- 
ture of the place was never above 45^5 of Fahrenheit, and 
was frequently at the freezing point of water. 

In the distillation of iodine from water, very fine crystalf 
were obtained, but of a different form. The apparatus was a 
retort, an adapter, and a globe. The adapter was preserved 
at a low temperature, and ^oon became lined with crystals 
resembling fern leaves. Each leaf a})peait'd to be attached to 
the glass by a sort of stalk, aini they atfected a parallelism with 
the axis of the adapter. Some of them were nearly an inch in 
length, diminishing gradually in width towards the end. 
8. Radiant Heat. 
MM. Dulong and Petit have lately given to the world a 
. Memoir on Heat, which gained the prize medal for 1818, of the 
Academy of Sciences. 

The Paper is of considerable length. It contains researches 
of the most elaborate kind, and extreme accuracy appears to 
have been attained In every thing connected with them. 

The title of the Paper is " On the Measure of Temperatures, 
and on the Laws of the Communication of Heat.** Every part of 
the detail is of such interest, that an abridgement would 
hardly obtain justification, and the following translation of the 
conclusion, is only given as a condensed table of that which 
the body of the Paper contains. 
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** In distinguithing, as we have done, the loBses of heat due 
to the contact of fluids and to radiation separately, it will be 
observed) that each of those effects is subject to particular laws. 
These laws should express the relations between the tempera* 
tare of the body and the velocity of its cooling in ail circum* 
stances ; and it must be remembered, that by velocity of cooling 
(titeise de refroidissementj we constantly mean the number of 
degrees which the temperature of a body fieUls during a con- 
stant but infinitely minute portion of time. 

Law 1. If the cooling of a body placed in a vacuum termi- 
nated by a medium absolutely deprived of.beat, or of the power 
of radiating, could be observed, the velocity of cooling would 
decrease in a geometrical progression, whilst the temperature 
diminished in an arithmetical progression. 

2. For the same temperature of the boundary of the 
vacuum in which a body is placed, tl^e velocity of cooling for 
the excess of temperature in arithmetical progression, will 
decrease, as the terms of a geometrical progression diminished 
by a constant number. The ratio of this geometrical progres- 

«6ion is the same for all bodies, and equal to 1.0077* 

3. The velocity of cooling in a vacuum for the same excess 
of temperature increases in a geometrical progression^ the 
temperature of the surrounding body increasing in an arith- 
metical progression. The ratio of the progression is also 1.0077 
for all bodies. 

4. The velocity of cooling due to the contact of a gas is 
entirely independent of the nature of the surfaure of bodies. 

5. The velocity of cooling due to the contact of a fluid 
(gas), varies in a geometrical progpression, the excess of tem- 
perature varying also in a geometrical temperature. If the ratio 
of the last progression be 2, that of the first is 2.35 ; what- 
ever the nature of the gas, or whatever its force of elasticity. 
This law mcjy also be expressed, by saying, that the quantity 
of heat abstracted by a gas, is in all cases proportionate to the 
excess of the temperature of the body raised to the power of 
1.233. 

6. The eooling power of a fluid (gas) diminishes in a geo- 
metrical progression, when its tension or elasticity diminishes 
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also in a geometrical progression* If the rmtio of this second 
progression be 2, the ratio of the first will be for air 1.S66 ; 
for hydrogen 1^01 ; for carbonic acid 1 .431 ; for olefiant gas 
1 .4 1 5. This law may be expressed in the following manner :— 

The cooling power of a gas is, other things being equal* 
pit>portionate to a certain power of the pressure. The ex« 
ponent of this power, which depends on the nature of the gas, 
is for air 0.45 ; for hydrogen 0.3 15 ;* for carbonic acid 0,517 ; 
for olefiant gas 0.50 K 

7. The cooling power of a gas Taries with its temperature ; 
so that if the gas can dilate so as to preserve the same degree 
of elasticify, the cooling power will be found diminished by 
the rarefaction of the gas, just as much as it is increased by 
its being heated, so that ultimately it depends upon its tensioa 
alone* 

It may be perceired from the above propositions, that the 
law of cooUng, composed of all the preceding laws, must be 
very complicated ; it is not therefore given in common lan- 
guage but may be found in a mathematical form in the body 
of the memoir. 

y. On a Mode of preserving some Vegetable Remedies, By 
Marshall HaU, M. D. 

It is an object of much regret, that all the modes of preparing 
vegetable remedies hitherto employed are defeccivei and that no 
mode of preserving these substances with their virtues unim- 
paired, should have been discovered. Sometimes the process of 
preparation injures the virtues of the remedy, or extracts them 
partially only ; in other cases, their subsequent preservation is 
imperfect. Dried vegetable remedies, extracts, tinctures, infa- 
sions, and decoctions, are all liable to one or more of these oh* 
jections. 

Might not some of the vegetable remedies be preserved with- 
out subjecting them to any previous process, or to the action of 
any external agent, by which their virtues are partially destroyed, 
or only partially extracted ? In the case of digitalis, cienta, 
hyoscyamus, &c. the writer has taken the fresh herb, collected 



* It is giiax as 0.S8 in the M6moire. 
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free from dev» and haviog rubbed the leaves, into the fioest pulp» 
he hfn simply formed a properly consistent Hiass, by the additioA 
and care/ul intermixture of white mgar^ or of dried socqu In 
4his manner the vegetable may be long preserved ; and the ad« 
vantages are obtained of administering it throughout the year 
in its pristine state, and without previously subjecting it to any 
.operation, or to the agency of any substance by which its pro- 
perties might be enfeebled or destroyed. It must remain to be 
decided which of the two modes is the preferable one, and whe- 
iher each may not be better adapted than the other, for the pre- 
servation of particular substances. Either compound may be 
formed into pills, or mechanically suspended in a draught or 
inixture. 

)0. On the spontaneoui Combustion of Cotton Goods^ which hofoe 
been imbued wkh Unseed (HI By Marshall Hall^ M, D. 

It is well known that cottott goods, either intentionally, or 
accidentally, imbued with linseed oil, are liable to take fire 
spontaneously.* Two instances of the latter accident have oc- 
curred within the writer's knowledge, by which the danger of 
dreadful fires was incurred. Many fires in cotton mills are pro- 
bably owing to this accident ; and this reflection should suggest 
a particular caution op the part of the owners and insurers of 
these manufactories. 

1 1 has abo occurred to the writer, to see the spontaneous in- 
fktmmution of the oiled cotton itself, and to examine the heap 
of oiled cotton before and after the combustion had begun and 
had been arrested. The centre of this heap, even when far from 
the state of combustion, was many degrees higher than that of 
the surrounding atmosphere. 

The rationale of this phenomenon appears to be the following ; 
the oil absorbs the oxygen from the contiguous atmosphere. 
This may be readily seen by enclosing a portion of cotton mois- 
tened with linseed oil in an inverted glass jar ; the enclosed gas 
is in the course of a short time diminished in bulk and deprived 



* See Nicholson's Journal, vol. 21, p. 44. 
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of iU oxygen. Id large heaps, a degree of increased temperatare 
is induced by the consolidation of the oxygen gas. This in tiine 
augmentSi so as to induce that species of combustion, which con- 
sists in the propagation of sparks, but is unattended with flame. 
At length complete inflammation is induced. 

The transitiou from the slow combination of oxygen, to the 
state of combustion without flame, and from this latter to in- 
flammation, is worthy of the particular attention of chemists. 

11. On the Moir^ MeCaUiquCf or Fer hlanc moir^ 

This is an article of Parisian manufacture, much employed to 
cover ornamental cabinet work, dressing bGxe5, telescopes, opera 
glasses, &c. &c. and is prepared in the following manner. 

Sulphuric acid is to be diluted with seven or nine parts of 
water, then dip a sponge or rag into it, and wash with it the 
surface of a sheet of tin, which speedily will exhibit an appear- 
ance of crystallization, which is the Moire.* 

This effect however cannot be easily produced upon every 
sort of sheet tin, for if the sheet has been much hardened by 
hammering or rolling, then the moire cannot he effected until the 
sheet of tin has been heated so as to produce an incipient fu- 
sion on the surface, after which the acid will act upon it and 
produce the moire. Almost any acid will do as well as the sul- 
phuric, and it is said that the citric acid dissolved in a sufficient 
quantity of water, answers better than any other. 

The moire has of late been much improved by employing 
the blow pipe, to form small and beautiful specks on the surface 
of the tin, previous to ^he application of acid. 

When the moire has been formed, the plate is to be varnished 
and polished, the varuish being tinted with any glazing colour^ 
and thus the red, blue, green, yellow, and pearl coloured moires 
are manufactured. 

12. Reduction of the Oxide of Silver by Ammonia. 
A strong solution of ammonia saturated with oxide of silver. 



* The wqrd Motr6 signifies watered^ as La Soie Moir6e, watered 
silk. 
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and then filtered, was put away in a closely stopped bottle for 
between three and four months. At the end of that time being 
examined, the bottle was found lined with a brilliant coat of 
naetallic silver. The stopper had become fixed in the bottle, but 
on tapping it with a piece of wood, the neck of the bottle flew 
off with great force, being propelled by the expansion of a yery 
condensed atmosphere within. A burning taper being intro* 
duced into the bottle (which had been about two-thirds filled 
vrith the solution) was extinguished. The solution poured out 
was found still to contain much silver, in the state of oxide. The 
crust of silver on the exterior of the bottle was spongy "and po- 
rous in its texture, but having a brilliant compact surface in 
contact with the glass towards the lower part of the bottle } it 
was the thirtieth of an inch in thickness. An irregular mass of 
Mlver had formed in the bottom of the bottle, which when taken 
out presented an exact cast of the glass. No oxide of silver 
had been deposited nor was any fulminating compound formed. 
From the quantity of chloride yielded by the oxide remaining 
dissolved in the ammonia, about two-thirds of the whole quan- 
tity must have been reduced in this way by the decomposition of 
the ammonia. w p 

13. Chinese mode of making Sheet Lead, 

Two large tiles perfectly flat, are covered on one side, each 
with very thick paper ; they are then placed horizontally with 
the paper surfaces together. The workman lifting up one angle 
of the uppermost plane, introduces a suflicient quantity of melted 
lead to make a sheet, and immediately lowering the tile, jumps 
upon it, and presses it strongly with his feet ; the metal is thus 
extended into an irregular sheet. 

To prevent the oxydation of the lead, they employ a kind of 
resin called dummer. 

14. Ignited Platinum Wire, 

In the last Number of the Journal it was mentioned, that Sir 

Humphry Davy's experiment of the glowing platinum wire 

could be made when the combustible used was camphor. This 

substance, from its portability, &c. b perhaps the best calculated 
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of any known to shew the experimeut. If a piece of campfaoTf 
or a few small fragments in a heap^ be placed in any confenieat 
situation^ as on a shilling, the bottom of a glass, &c* and a piece 
of platinum wire, either coiled or pressed up together, be beated 
and laid upon it, the platina will glow brilliantly as long as aiiy 
camphor remains, and will frequently light it up Into a flame. 

15. Explosion from Fire^amp^ 
A dreadful explosion took place in the coal mines of WameSi 
near Mons, on the 9th of April, by* which between thirty and 
forty of the workmen were killed and wounded. Sir H. DaTy 
in passing through Flanders, found many Tery bad lamps in use, 
but no accidents had happened in these mines. Perfect models 
were left with them, which they gladly promised to imitate 
exactly. 

16. ^ev> Products from CoaU 

It is said that Dr. Jassmeyer, Professor of Chemistry in 
Vienna, has made the discovery of a means to extract from 
coals two hitherto unknown acids, a resin, a resinous gum, and 
other products, wkick he has employed with success in the 
dying of wool, silk, hair, and linen; and that he has produced 
from them red, black, yellow, and various shades of brown and 
grey. The President of the Aulic Chamber, and other en- 
lightened judges of these matters, have given their approbation 
to the discovery. 

17. New M^ua. 
M« Stromeyer baa discovered the exitteace of a new metal 
in the ores of zine; he calls it cadmium. It looks like tin, and 
its chcfiiical habitudes much resemble zinc, but it is preci- 
pitated £rom its solutions in the UMtaliic state by the latter 
metal* 

§ IL Meteoeologt. 
1. Rain of Earthy Mmtter. 

M. Sementini, of Naples, has given an account, with an 
analysis, of a red rain, which fell in the kingdom of Naples and 
in Calabria, on 14th Marchi 1818. The weather at the time 



Digitized by 



Google 



Miscellaneous luUlligence. 371 

was very stormy, with much thiiuder and Ugbtning. and the sky 
dismally red. The people were much alarmed at seeing the 
red rain; some called it bloody oihenjire. 

When the powder was collected and dried, it appeared of a 
yellow colour like canilla, unctuous to the touch, of an earthy 
taste, an4 a specific gravity of 2|07. It effervesced with acids ; 
heated^ it became brown, black, and lastly red. It contained, 
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On examining the occasion of this loss, it was found to be 
a combustible substance soluble in alcohol, which when evapo- 
rated was adhesive, transparent, of a yellow colour, of an acrid 
resinous taste ; and leaving, on combustion, a residuum of char« 
coaL ^ts weight nearly equalled the observed loss* 

Specimens collected from different parts of the country 
differed in their proportions, but not in the principles. M. Se- 
mentini appears to think that this powder cannot have had a 
Tolcanic origin, and observes that the presence of chrome as- 
similates it with meteoric stones. 

2. Halo. 
A beautiful halo appeared round the moon on the evening of 
Tuesday, April 14th, of immense size; it was seen from half- 
past eight till twelve o'clock, and probably at a much later 
hour. It was about forty-four degrees in diameter, and appeared 
situated above the clouds, which now and then came before it. 
The evening was clear and serene, and the embodied vapours 
always diminished its splendour. On the next evening it was 
again visible, but its diameter was now nearly forty-nine de- 
grees, and it appeared more broken. A similar halo was seen 
on the eighth of the same month; and it is probable, that the 
state of the upper regions of the atmospheriSi which gave rise to 
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theM pbenookena, had been nearly permanent daring the whole 
time which intenrened between the observationt* 

8. Meteoric Iron, 
There ii a character first pointed out in Germany, belonging 
to meteoric iron, which is, perhaps, not ?ery generally known. 
It consists in the production of regular figures and crystafline 
facets on the polished surface of the iron, when moistened with 
nitric acid, analogous to those produced in the moire metal- 
lique. This character has been found to belong to all the well 
known specimens of meteoric iron that have been tried, and as 
distinctly in the grains found in meteoric stones, as in Jarg^ 
masses of the metal ; but it has been looked f)r in vain in the 
native iron of Charlesdorf, of Veiben, of the hill of Briandi (de 
Chladni) of Peru, and in the mass at the Cape, first made known 
by Barrow and Dankelmann. 

4. Earthquake* 
A violent shock of an earthquake was felt at eighteen minutes 
after midnight, on the 7th of April, in tbe^ commune of 
Latour, in the province of Pignerol, and was followed by four 
others. The inhabitants left their houses. There were several 
shocks abo on the 9th, but weaker than the former. 

5. Ice from the North, 

From the accounts brought to this country by various vessels, 
it appears that immense masses and quantities of ice are fk)aUDg 
down from the North, as was the case during last spring and 
summer. A packet from Halifax saw one ^00 yards in height 
and apparently seven leagues in circumference, standing south- 
ward with the current. Captain Quereau, of the Grand Turk, 
which arrived at Derry, from New York, states that on 15th of 
February, lat. 43^ he passed several immense floating islands of 
ice, some miles in extent and from three to four hundred feet 
high. The ship, with strong westerly gales, was two days among 
them. 

6. Description of the Lake which has been formed in the Vallqf 
of Bagne^ in the Valaise* Maif 19« 

This valley, situated five leagues beyond St. Branchier, is very 
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narrow at the entrance, being formed by the steep side of Mau- 
▼oisin on the soutb> and on the north by Mount Pleureur, wftich in 
its height exceeds even the former. The lower part of the latter 
presents a rocky surface above 500 feet in height, and this Is 
capped by the immense glacier of Chedroz, which rises up to 
the summit of the mountain. 

From this glacier enormous blocks of ice are precipitated 
almost daily, which falling into the valley, are accumulated by 
the rocks, where dissolving, they form cascades, which descend 
in all directions. The river Drance, which results from the 
waters of more distant glaciers, in passing through this valley, 
hat formed for itself a bed under the mass of ice and snow 
thus accumulated, and is for some distance hidden from the 
day. 

Within the last three years the magnitude of this iqborditiate 
glacier has very much increased, and during the last winter, the 
passage by which the river made its exist has been closed. The 
waters have, therefore, been retained within the valley, and now . 
make an immense lake, confined on one side only by this wall of 
ice. This* barrier extends directly across the valley, and has 
fixed itself against the two opposed mountains. Its length, at 
the upper part is about 500 feet, its width below at least 900 
feet, and its height near the side of Mauvoisin, the lowest part, 
near 320 feet ; on the opposite side it is considerably more. 

On the 14th Ma/ the lake wai 7200 feet in length, and 
630 in width, its greatest depth 1 80 feet ; but it continued to 
increase daily. Oa the 10th and 11th of Ma}-, it rose eight 
inches in twenty-four hours; and on the 12th and Idth, the in- 
crease was three feet in twenty-four hours. The difference, 
however, is partly due to the variable inclination of the sides of 
the valley, and the melting of the snows. The level of the lake 
is about 100 feet above the foot of the icy embankment. 

The government of the canton of Valais, to prevent the 
ravages which would result from a sudden inundation^ have 
set on foot such works as are practicable; they consist in the 
formation of a channel, or gallery cut through the ice, and the 
work was began at a height of about 50 feet above the level of 
tha^lake, that sufficient time might be giuned to complete it 
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before the waters filled the works. It is expected, that if fhe 
barrier itself reioaiiii firm, the waters will, od gaining the 
openiog, issue forth there, and gradually thfiwing the ice^ will 
deepen this artificial river bed, and lower the lake. 

In 1595 f an Inundation tuok plac^ in this same valley, from 
an «0tectly similar cause* It destroyed* tke villages utuased on 
the banks of tin Drance, and carried mway great part ot the 
|0«tt of Mardgftny; but it is hopeil, from ibe preoKudons 
iak6ii» that a repetition of these mtofurtunea will not cccor ; 
ami from the* immense body of ice accumulated^ iw tears are 
enterlaiaed that the liberation of the waters will be sudden. 

A calculation has been made, by order of the govern uieni of 
tha canton of Vaud, of the effect that would be produced on 
the river Rhine> supposing the waters thus pent up to be let 
loose at once ; and the result is, that that river would not rise 
mure tban fiour feet, if such an event should happen ; tkerefore 
TrUUst the rirer is low, no'harm would result to that CantzMi ; 
if tbt waters were previously somewhat eleTatcd, parts would 
be inandated* Various signals have been established on the 
ektat^ and important parts of the country, to give notice 
should a sudden rapture of the ice take place. 

Jnne 2. The waters of the lake still continue to inereascy 
and the gallery is not yet finished. The difficulties which arise 
in the progress of it are very great, and the danger imuitnant. 
Avalanches of ice and immense stones fall about the works 
from the Mauvoisui side, and very much retard the efforts of 
the men* The ice itself is penetrated by water In every direc- 
tion. Every aperture forms a fountain, and every stroke 
covers the workmen With water. On the 97tli of May, vio- 
lent noises were beard in the mass of ice, and aome i m m ense 
blocks rose up from the bottom of the lake. It was imagkied 
the whole glacier would give way, and the men left their 
work. Nothing further, however, happened, and the men 
r^umed their labours. Six days* laboor remained on the 30th 
of May to compleie the gallery, and the time was anxiously 
looked fyr, when the waters havii^ a passage, the inhabiCants 
might resign, In part, their fears of a sudden inundatioB. The 
gallery, when finished^ will be more than 700 feet in length. 
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III. Natural Histokt. 
§ I. Zoology^ Botant, &c. 
1. Zoophytk Jnimals. 
Mr. Lesneufy now In, Philadelphia, incde many ovfions ob« 
nervations on motttiscout and zooph3rtic animals, ^diifiDg his 
passage froin Europe to America^ He collected aoid deliaetted 
the animals oi many different species of Isis, Gargania, Akyo- 
nium, Meandrites, &c., and obtained a beautiful series of 
. Actinia, shewing the gradual transition into the animal Ma- 
drepore. His attention \ms also directed to the difierent 
rermes that occur, as well in the interior as oh the exterior of 
fishes. 

^. Hoopoe. 

One of those birds, called the Hoopoe, exactly resembling 
that figured in Edwards's Gleanings of Natural History, was 
ahot on the Siid of May, by the game-keeper of the Earl of 
Mount Edgecuuibe, near hb Lordship's mansion* The bird is 
remarkable for a towering crest of long feathers, tippad with 
black} and though migratory, rarely occurs in this country. 
It is common in most parts of the Continent, and is fotmd in 
the Ea^t Indies, particularly at Ceylon. Itis usually of the 
size of a blackbird, but this was rather larger. 

3. White Spoon Bill. 
On Saturday .23d of May, a fine specimen of the Platalea 
X«eacorodja» or White Spoon-bill* was^hot on the river Yare» 
by a gentleman of Norwich. It measured two feet eight 
inches, and weighed three pounds and a half. The bill was 
seven inches long. The remains of a great number of shrimps 
were found in the craw. 

4. Osprey. 

A-beautifiil male bird, the Falco Ilalisetus of Linnseus, or 
Osprey, was shot in the middle of May, at Braydon, near 
Norwich. The bird is preserved in the' Collection of Mr. W. 
Ayres, of Norwich. It is said also, that one of these birds was 

Vol. V. C c 
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shot ftt Brockksly, in the early part of May, which measured 
five feet between the tips of the wings when extended. 

6. Pied^fy-catcher. 
That rare bird, the Red Fly-catcher, (Muscicapa AbxicapeOa 
of linnseus) was seen last month in the woods below Clurk 
Castle, in Shropshire. The same bird was obserrad in the 
May of last year, near the same spot. 

§ II. Geology^ Minebalooy, t^c. 

1. New Mineral — Hydrate of Silica and Jluvma, 
M. Leon Dafour has found a mineral in the neighbourhood 
of Saint Sever, which appears to be new. It occurs m an 
argiUacious gravelly soil, in detached pieces, from two to four 
or five inches in diameter. It is generally of a fine white colour, 
without lustre, but is found sometimes with the semi-trans* 
parency of opal. Its hardness is between that of limestone 
and lithomarga, and in many characters it approaches le 
the latter substance. Its fracture is dull; its conaposiftion 
homogenous. It is easily cut by a knife, and yet is singularly 
ft^gile: when struck by a hammer, it breaks into very an- 
gular pieces. It is sofc to the touch, and may be polished 
very highly by friction. It adheres strongly to the tongue, 
but has no argillaceous or earthy odour, when breathed upon. 
It does not effervesce with acids, nor form with water a duc- 
tile paste. Its colour is not changed by heat It has been 
observed to diffuse a yery singular smell of apples, particu- 
larly when newly fractured. 

An analysis, made by M. Pelletier, has given the consti- 
tuents of 100 parts of this mineral, as silex 50, alumine %i, 
water 26, there being a loss of 2 parts, 

2. SiUciferous Sub- sulphate of Alumine, 
Dr. Henry, of Manchester, has described and analysecf a 
peculiar substance, apparently the result of slow chemical 
action, found in the old hollows of a coal mine. It has exactly 
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the appearance^ aa wellas consistency, of hogs-lard, and was 
mistaken at first for it. by the miners. Its taste is sub-acid. 
It dries in the air, splitting like starch. When heated strongly, 
it becomes so hard as to stratch glass. An analysis gare its 
proportions as follows : 

Water . - - - 88.1 

Alumine - • • . 6.5 

Sulphuric acid - - » 3.0 

Silica .-.-«.* 

1.00 

It has been called siliciferous sub-sulphate of alumine. 

8. Sliding Mountain. 
A larg6 p<ntioa of mountain, covered with rocks and fir 
trees, separated from the highest region, on the 4th of April, 
Dflas* the linage of Soncebos, in the valley of St. Imier, in 
Switxerland, and covered with its stupendous wreck, more 
than 800 paees of the great road to Brienne. A few moments 
later, a party of travellers, who were witnesses of this terrific 
spectacle, would have been its victims. 

4. Fossil Remains, 

A considerable quantity of bones, of large size, were dis- 
covered last year, buried in the earth, in the neighbourhood 
of the village of Tiede, near Brunswick. They were examined 
by M. Dahne, who appears to have distinguished parts of the 
skeletons of live elephants. There were nine tusks among 
them, one of which was 14 feet in length, another 11, and 
many grinders, in which the enamel was arranged exactly 
as in the teeth of the African elephant. A complete head 
of a rhinoceros, with the born and teeth, was also found very 
little altered, and likewise the horns of two kinds of stags. 

These bones were found on the summit of a hill, in a bank 
of clay soil, from 15 to 20 feet in thickness. They were dis- 
covered in working a stone quarry under the clay stratum, by^ 
M. Berger, of Brunswick. They are not at all altered, except 
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in the loss of organized animal mattur, and were lying in a 
^cattei'ed and confused manner in the earth, 

M. Dahne, in endeavouring to account for this aceumulai' 
tion of bones belonging to different animals, supposes that the 
animals existed in immense islands ; that some great revolu- 
tion of the; globe inundated their habitations, and forced them 
to the highest spot for shelter from the waters, that the waters 
stiH rising, they all perished together, that the perishable 
parts of their carcases were carried away by the waters, and 
that an earthy deposition soon enveloped the bones, and left 
them nearly in the state they are now found. 

6. Embedded Diamonds. 

An aggregate substance has been found in the Diamond 
Mines on the banks of the river ligitanhofiJia in Brazil, 
containing" or enveloping diamonds, gold^ iron, &c. The 
rock consists of an aggregate of smaU.quartz pebbka, fimly 
set in indurated iron sand ; but it ia doubtful whether this be 
the tme matrix of the diamond, or only a consolidation of 
particles around it. 

6. Zircon^ 

This mineral has, we imderstand, been discovered by Dr* 
Mac CuUoch, in Sutherland. It occurs in a compound rock, 
formed of copper coloured mica, hornblende, and febpar. This 
rock forms one of the ocasional beds in the gneiss, and bears 
a resemblance in its composition to the zircon syenite of the 
north of Europe ; the crystals, a quarter of an inch in length, 
are well defined, and their colour is an obscure crimson^ ap- 
proaching to that of cinnamon. 



§ III. AnKTour, MsniciNB, &c. 

J, Anatomical Prize Question for 18 19. 

The annual prize of 300 francs, founded by M« Alhomber^ 

is to be awarded in the ensuing year by the Academy of Sciences 

at Paris, and they have in consequence announced that they will 

^ve a gold medal of 30O francs value to the author of the best 
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c^natomical description of those intestinal worms, known under 
. thj& names of Ascaris lunibricali.% and Echinorhynchn»gtgas. 
One object of tb« aiubor should be to ascertain wbether* these 
aninals have nerves and blood vessels, or not. 

The papers are to be sent to the Secretary of the Academy^ 
before the 1st of January 181^^. - 

2. 'Neivly discovered Membrane iii the Eye. 

24, Anngier Street, Dublin, June 13, 1818. 
Doctor Jacob, Demonstrator of Anatomy in the University 
of Dublin, has discovered, and demonstrated in his lectures on 
the diseases of the eye, this spring, a membrane covering the 
external surface of the retina, in man and other animals. Its 
extreme delicacy accounts for its not having been hitherto no* 
ticed. He arrived at the discovery by means of a new method 
of displaying and examining this and other ddicate parts. He 
argues from at^alogy, the necessity of the existence of such a 
membrane, as parts so. different in structure and functiofis as tbia 
retma and choroid coat roust otherwise be in contact, in oontrar 
diction to the provisions of the animal economy in general. A 
detailed account of the discovery, with the method of dliplaying 
the membrane, is in preparation, and will shQrtly be laid before 
the public. 

3. Medkal Priuifor IHQ9> 

The Medical Society of Emulation at Paris, has proposed to 
adjudge two prizes, each of five hundred francs value, to the 
authors of the best dissertations on the following questibns. 

*• What are the advantages which medicine has derived from 
military and naval practice, since the commencement of the 
wars of the revolution, down to the time of the general peace ?*' 

'* What are the particular conformation, tendencies, and func- 
tions of that system of organs named the nervous ganglia of or- 
ganic life, the great sympathetic nerve, the great intercostal, the 
trisplanchnic (trisplanchnique), &c. f And what are the mala- 
dies, as far as it is possible to ascertain them> in which this sys- 
tem of nerves is essentially ?" 

The dissertations must be written in French or Latin, and sent 



Digitized by 



Google 



380 MisulUtniOus InitUigmux* 

fipee of pottegot before 31ftt August 1819f to M.firesdttt, 
Secwtary to tbe Society, Rue de la Jussienne, No. 17» ^ Paris. 

4. Use of Tar in Pulmonary Coniumption. 

Experiments have lately been made on the use of the vapour 
of tar in pulmonary consumption, and, it is said, with very fe- 
vourable results. The following is the method recommended, 
With each pound of tar (such as is used in the cordage of ships), 
mix half an ounce of cream of tartar^ heat the mixture in a 
sound vessel, and be careful that no combustion of any portion 
of the tar takes place, but merely an evaporation. The vapour 
may then be inhaled for several hours together. It at first some- 
times «»ccasions head-ache, but this soon goes off, and the good 
effects become in some days evident. 

5. On the Use of distilled Sea-water, 

Some very extensive experiments have been made in Fiance 
on the use of distilled sea-water in the preparation of food» mod 
at a beverage, and they have afforded favourable results. T^e 
men upon whom the experiments were made, were principally 
oriminHls, and for the most part galley slaves at the posts of 
Brest, Toulon, Rochefort, &c. Most of the individuals kliew 
that they were drinking nothing but distilled sea-water, and that 
a suspicion was entertained of some paiticular effect belonging to 
it, but some were not aware of the trials made upon them. They 
were dieted in the way that seamen are, with the exception of 
two meals of fresh meat per week. 

Some of the men complained of pains in the bowels and 
diarrhoea, and others suffered under various slight indispositions ; 
the complaints however appeared to be without cause, and the 
real indispositions, from their removal without changing their 
inode of living, were shewn to be casual and not dependant upon 
the water. The health of many of them appeared to be im- 
proved during the time they remained subjects of trial. 

The individual experience of intelligent persons has also con- 
firmed the favourable conclusion drawn from the above experi> 
ments, and in no case has it been found to possess the sharp 
t^te or caustic qualities ascribed to it. 
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The inference drawn by the Commissioners who were up- 
pointed to ascertain the effects arising from the constant use of 
distilled sea-water is the same ; they all conclude that it tnay lie 
employed both in cooking, and as a beverage, for a month at 
least, without any injury to the health. The presumption is, 
that it may be used nearly as good common water, aiid that it 
afbrds a resource which at times nay be of great importance ; as 
in long voyages, and particularly in those of discovery. 

6, Medical Properties of Salty 

The importance and value of salt as an introduction unto food, 
becomes continually more evident, as its medicinal properties are 
rendered more distinct and fully known. Among other salu- 
brious virtues, may be mentioned its anlhelminthick properties, 
which have been rendered very evident by the publication of 
some late cases. It appears that whenever salt is denied to the 
human being, diseases of the stomach are general, and that 
worms are engendered in the body ; and ia one instance, where 
a person, from aversion to that substance, had refused it either 
in food, or in any other form, they appear to have been the 
consequence, and remained for muny years. 

In Ireland, Salt is a well known common remedy for bois iri 
the horse ; and among the poor people, a dose of conimon salt 
is esteemed a cure for the worms. 



IV. Gbnbral Litbraturb, and Miscellaneous 
Intelligence. 
1. British Museum, 
From the annual returns of this Institution, it appears that its 
total receipts for the year ending 25th of March, 1818, were 
jC12,455. 12s, 5d. and its expenditure jCl 1,724 9s. Id. leaving 
a surplus in hand of ^731. 35. 4d. A quantity of duplicates 
which are about to be sold, are expected to produce the sum of 
£1000. which sum has been engaged for the purchase of the 
Ginguene Library, at Paris. The duplicates of Dr. Buraey's 
library, which cannot be sold before the year 1819^ are ex- 
pected to produce a sum of between three and four thousand 
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poundi. and will be brought into the account as a deductiou 
from the parliameutary grant for ibat year. The Bximber of per- 
30Qi adinjtted to view t|ie Museum Juhog tha last year, was 
^0,17^, being nearly double the number admitted is 181^. 

2. Pompeia^ Hertulanemm^ ^. 
The idea that PoQipeifa and Herculaneum wm« ^troyed Vf 
an eruptioR of VesuTius in tiw year 79> has 4»een very geatcally 
received. A new opinion liowever has been adranceil reipeotiag 
the destruction pf (hese two ^cities, which attributes it to a ristiq; 
of the waters pf (he sea, and a deposition of finely divided matter 
from them. It \% asserted that a formation similar to that whick 
covers Poropeia is daily forming on the shores at Naples, and 
that Herculaneum is covered by a mass pf tufa, - and not by 
lava. There is little doubt but that Hen:ulaneum has been bu- 
ried in consequence of the action of water, but whether by a 
wave of the sea, or by torrents thrown out from the volcano, is 
inore uncertain. Fompeja has probably been covered by a gs|* 
dual pill of asb^. 

3. Ekrculaneum MSS^ 
Dr. Sickler's endeavours to unroll the Herculaneaa MSS. 
completely failed, so that as yet no great approach has been 
inade towards a l^nowledge of the contents of these remains of 
ancient literature. Sir H. Davy intends whilst abroad, to exa^ 
mine minutely the state of these rolls, and to ascertain whether 
chemical agencies may not beimportimtiy applied in fiurilitating 
their ^evelopemeut. There can be no doubt but that some ii|i« 
portant results will be gained. 

4. Model of Roman Measures. 
A model was found in the year 181 6 in the excavation at 
Pompeia, of some ancient Roman measures, and a description 
of it has since been published In the Italian Jonmals. tt was sup. 
posed to be either the mold or the pattern of a puMic measure, 
and consisted of two oblohg tables of tufe, placed the one on 
the otbcr^ with lal^eral supports of the same stone. In the upper 
sur£ace of the first table, which was 6^ palms long, and !?| 
tt'ide, five circniar cavities of various dimensions had been 
formed in a right line; in the bottom of each cavity vas a 
small hole, which Could be shut by a small piece of brass when- 
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erer it was necessary, atid opened after measurement for fhc pur- 
p08<^ of drying t!»e measure. In therfour corners of ibe ^^mc 
table were cyHndricaf holes, mnch smaller than tbose described, 
and having apertures not made through to the bottom; but shle- 
ways, in a transvene lif»e« 

This iattninicnt is considered as a staadard nieasure' fof* li- 
quids, aad the Italian antiquary has concluded, from some pieces 
olr' lead &steiied into the end, and which are supposed to be the 
remains of htnges, that each of the larger cavities had a cover 
fitted to it. There were five inscriptions on the under side of 
thk model, but so much effaced that they could not be read. It 
is supposed, that they were the names of the six larger measures, 
^n inscription remains on the front of the stone, which in- 
forms us that jiulus Clodius Flaccus, son of Aulus, and Narcius 
prelims Caldus, son of Narcius, duumvirs of justice, were or- 
dered hy decree of the Decuriones, to equalise the public measure. 

It is somewhat singular, that the Romans, who were so 
careful of every thing concerning the duration of public pro- 
perty, should have cliosen so bad a material for the forma- 
tion of this standard, as tufa. 

5. Roman iS tat ion. 
About seven miles east of Gnmtham> in the parish of 
llaceby, by the bridge and turnpike, on the side of a luH 
commanding u view of Bostoa Haven, were lately discovered, 
very considerable remains of ancient buildings, teasollated 
pavements, and other indications of a fixed military station of 
. the Romans. Already various apartments have been laid 
open, and a high treat afforded to antiquaries, who are dai\y 
flocking to the spot. Tessellated pavements, belonging to 
three distinct apartments near the road, have been uncovered, 
and as the work of slow and careful search proceeds, similar 
ingenious and beautiful pavements are beginning to make - 
their appearance at some distance on the south-west side of 
the field. One of the apartments is a sudatory (or sweating 
bath) the flue and furnaces of which are very distinct. Sir 
Joseph Banks, and other competent judges agree in opmion. 
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that it it the Camemdi oi the BomaDB, ^hi^ has been im- 
tmereA. The place has, from time iBMnemoriaU been called 
the Roman Hill, but nothing had been before discovered to 
fix a belief of it having been occupied by that people. Tlie 
CmmmmB was formerly supposed to have been at Bridge Cos- 
tertoni but the disoovery of these remains hare now dastreyed 
that opinion. 

6. TempUofCoitorcmdPoUux. 

Excavations have been made by the Count de Blacas, around 
the antient temple of Castor and Pollux, at Rome ; and already 
many fraguients of the fasta consulares have been disco- 
vered. The object of the excavations is a knowledge of the 
plan of the building, and it is entrusted to the care of M . 
Caristy, of the French Academy. 

7. Antient Sepulchre. 
The French papers give an account of a very interesting 
piece of antiquity discovered near Chiusi, by a peasant, vr hiltt 
digging in a field on the 5th of last February. It consisted of a 
sepulchral chamber of a rectangular form, near seven &thoiBs 
long and five broad. The entrance door has two folds, which 
turn freely upon their hinges. Eight funeral urns, orna- 
mented with human heads and foliage, were found in the in- 
terior in fine preservation, and upon the edges of the covers 
are engraved several Etrurian inscriptions, many of which are 
perfectly distinct. Five of the urns are smsller than the rest, 
and variable in size. They all contained ashes, and the re- 
mains of burnt bones. The whole chamber was in good 
preservation', and great care has been taken to preserve it 
from injury. 

8. Remains of an ancient Building at Paris, 

The remains of an ancient building of large size, were lately 
found in a garden of the Faubourg de Perigueux, at Paris ; the 
ruins appear to extend beyond the garden beneath the road 
which is next to it, and far into a field on the opposite side. 
They consist of pavements, bricks, broken walls, marbles, 
and other antiquities of this kind. The most remarkable is a 
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paveDMnt 24 fiaet by 19, oniamented in the middle by a piece 
jof roagh mosaic work, in bad taste, surrounded by a stucco 
floor- Sonae small articles in metal, as two medals of Con- 
alaotine the younger ; a bronze die, intended apparently ta 
strike a suiall ornament, &c. have been found. It is not aup- 
posed th&t the place ^yas built before the fifth century. 

9. Ancient Sarcophagus, 
A stone sarcophagus has been forwarded to the Asiatic So- 
ciety, which was dug out of the foundation of some ancient 
ruins, about eight miles from Bushire. It contained, when 
discovered, the disjointed bones of a human skeleton, perfect 
in their shape, but they broke down in a short time after 
their exposure to the atmosphere. The vessel is of calcareous 
sandstone, the lid of a micacious rock, and it was fastened 
down by metallic pins. This is the second of the kind which 
has been discovered. Those which are usually dug up, are 
of baked clay, and it is concluded, that these rarer kind con- 
tain the remains of eminent personages. 

10. Ancient Mausoleum, 

A mausoleum, in complete preservation, has been lately 
discovered at Hyeres, in France. It is three metres long^ and 
two wide ; is in white mosaic, and contains a dolphin and an 
urn in blue mosaic. By the side of this mausoleum, was also 
found another of a similar kind. 

II, Antiquities at Avignim, 

Some ancient monuments, in a very grand style, have been 
discovered lately in digging up the ground in the square oti 
which the town-hall stands at Avignon. Magnificent columns 
have been found, 15 feet below the surface. The excavations 
are continued with great activity. It is supposed, that these 
columns have been buried since the time that Domitius Oeno- 
barbus, in the year 619 of the Roman Republic, destroyed the 
VhidaHum, a fine city of the Ctouls, from the ruins of which 
mroto Avenio. 
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1^. Ancient Amphora, 
April. Some labourers digging gravel on the road leading 
to Wimpole, in Canibrfdgeshire, dJseoverfed in an old Ronoan 
ttiriiulm about fotffteen inches below the Stt^rtate ef the eafth, 
a stone slab whicK covered the tnouth of a lirge ttmphord f^U 
of water; in which was (bund Ji black vase of terra-cotta 
about half filled with human bones ; and also V^ tmaller vessels 
of red terra-cotta with handles. 

13. Ancient Coins. 
Forty-six shfflitigs, scarcely injured by time, of the early part 
H)f the reign of Queen Elizabeth, were discovered in a small 
silver box in the mi idle of April, by a n.an while ploughing a 
piece of ground at Oxcomb, near Louth in Lincolnshire. 

A gold coin of the value of eighteen shillings of the reigA 
of Julius Caesar was dug up a few weeks since by a servant of 
Mr. Johnson at Tenterden in Kent, and is in tolerable preser- 
vation. 

A copper coin of the reign of the Emperor Alexander Severus 
was dug up in the begmning of last month by the workmen 
whilst making the inclosure nearest to the Pavilion at Brighton, 
which is to be called the Regent's Steyne, 



In excavating the site of a very ancient house in Wade Lane^ 
Leeds, belonging to Mr. R. Kemplay, the workmen discovered 
a quamtity of ancient coins. They were found loose in the 
earth about two feet below the surface, and appear to have 
been placed there previous to the erection of the building. 
As the buihiing was one of the most ancient in the place, it ia 
judged the coins must have been there many hundred yean ; 
they are of copper, or as is 8ui^x)8ed by some of Corinthiaa 
braas, and so much iiyured by time that the insciiptions are 
extremely imperfect. The impression is a ci^owned head« 
which though nearly similar on all of them, is not exactly tbe 
same ; the reverses are various, some haviug a female figvre^ 
others that of a man,, and varying in altitude. They are 
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])robabl7 early Roman coins, and one appears to be of the time 
of the emperor Otho ; but bow they became deposited in their 
late situation is difficult to conjecture. 

• 14< Jatique Gold Ring. 

A many gold nog, three-quarters of an uttBC9 weighty wat 
finmd last month, in oUting the new rood at Stm»wtx» with a 
number of characters. iimilar to those on the pillar in >tew- 
castlft church yanj* 

1 5 . Puget's Head of ihe Savwur* 

The head of the Saviour, the chtf-d^ceuvre of Francis Puget, 
the celebrated French sculptor, has accidentally been discovered 
at Marseilles. It belonged to one who knew nothing of its 
value, and who had given it to a workman to clean. It was 
suffered to lie unregarded in the shop until accidentally ex- 
amined by a Roman sculptor (Ganova?) who recognised it. 
Puget began this head at the age of thirty, and devoted ten 
years of labour to it. 

16. Mosaic Art. 

The art of working in mosaic, though entirely unknown 
here as a practical study, holds a high rank among the Italians 
in the fine arts ; and the various cities of tliat part of Europe 
Tie with each other in the production of superior works and 
distinguished masters in this branch of design. The following 
observations are taken from the Biblioteca Italiana (of Milan) 
they are contained in the review of the Artft and Sciences for 
X817> and will ccMivey an idea of the importance and iotexest 
attached to moeiae wcnrk by the Italians* 

** In Mosaic work also we are aUe,3ince Professor Raphael 
haa resided hete, to come in competition with Roaie itself; 
he is perfectly acquainted with a method of making ooleured 
pastes, which is unknown to any but his family, even to th<; 
Bosan artists themselves. This professor is the firs^ who 
has rendered the execution of very minute objects posftible ; 
by means of his spun paste (jnute filaie) he emulates by the 
mosaic ait the finest touches not only of the picture but the 
miniature. Praise ought also to be given to another iair 
provement of this art, which consists in a better method of 
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laying down the first design and in filling it up, so that the 
lines shall remahi undisturbed and correct. In the Roman 
school^ by striking and compressing the pieces they are moFed 
backwards and forwards in all directions, and their aceuiBcy 
much diminished. 

This school has already pupils of great merit, among wbidi 
may be named the son of Signor Rafibelle, Ruspi Morelli, 
Banfi Pizzamano, Migliavacca, and many others. It wHl be 
sufficient in confirmation of the commendations which it 
deserves, to observe that the largest work of this kind since 
the restoration of this art in Italy, has been undertaken and 
successfully completed in an admirable style of workmanship, 
and in a very short time, at Milan. This is the famous Supper 
of Leonardo da Vinci. It is 15 braccia by 7|» wMch is above 
^9i feet by 14), and is nearly one-third larger than the largest 
in St. Peters at Rome«*' 
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Art. XXII. Mitioroloqical Diart for the Months of 
Marcb> April, and May, 1818, kept at Earl Spbmcir's 
Seat at Althorp, m Northamptonshire. The Thermometer 
hangi in a north-eastern aspect, about five feet from the 
ground, and a foot from the wall. 
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Select Liit of Nem PubHeatiom during the nree iast Month. 

AORICULTURB AND R0RAL ECOHOMY. 

A Treatise on Soils and Manures at founded on actual ei- 
perience, and as combined with the leading principles of agri- 
culture ; in which the theory and doctrines of Sir Humphry 
Davy, and other agricultural chemists, are rendered familiar to 
the practical farmer. By a Practical Agriculturist, 8?o. 6$. 

BOTANT AND HORTICULTURE. 

Transactions of the Horticultural Society, vol. ii, partvi. 
4to. 11. Is. Part. vii. 4to. ISs. 

The Science of Horticulture ; including a practical system 
for the Management of fruit-trees, arranged on demonstrative 
physiological principles, illustrated by sketches in 12 plates. By 
Joseph Hay ward, 8vo. ISs. 

Medicine, Akatomt, avd Surgxrt. 

Remarks on the Medical Care of the Poor, with a few ob- 
servations on the Improvement of Poor Houses, and the neces- 
sity of establishing small infirmaries in populous towns. By 
J. C. Yeatman, member of the Royal College of Surgeons, 
8vo. 28. 

Observations on the Cure and Prevention of the Contagious 
Fever prevalent in Edinbuigh ; with an inquiry into the nature 
and origin of the specific poison prodocing the various forms of 
the disease ; and the means necessary for preventing the for* 
mation, as well as arresting the progress, of the contagion, with 
the best chemical process for that purpose. ByJohnTule, 
M.D. 8vo. 2s. 6d. 

Modern Maladies, and the Present State of Medicine. The 
Anniversary Oration delivered before the Medical Society of * 
London, and published at their request. By D# Uwins, M. D. 
8vo. 2s- 

Practical Illustrations of the Scariet Fever, Measles, Pulmo- 
nary Consumptions, and Chronic Diseases, termed nervous, 
bilious, stomachic, and the like. With observations on the 
eflicacy of sulphureous waters in various complaints. By John 
Armstrong, M.D. 8vo. 14s. 

A Treatise on Blood letting in Fevers. By J. Van Rotterdam, 
Physician to the Great Hospital at Ghent, &c. &c. Translated 
from the French^ by J. Taylor, M. D. 8vo. 5s. 
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Sut^gictl Observations; being a quarterly report of Cases in 
Suroeiy. By Charles Bell, Surgeon of the Middlesex Hospital.^ 
With plates, parti, vol. ii. 8vo. 6s. 

An Essay on the Symptoms, Causes^ and Treatment of In* 
versio Uteri, with a history of the successful extirpation of that 
oi^n^ during the chronic stage of the disease. By William 
Newnham* 8vo. 5s. 

Statements relative to the present prevalence of the Gpideroic 
Fever among the poorer classes of Glasgow ; with suggestions 
for checking the further progress of the contagion, &:c. By 
Richard Millar, M. D. 8vo« 28. 

Practical Observations on continued Fever, especially that 
form at present existing ab an epidemic in Glasgow ; with some 
remarks on the most efficient plans for its suppression. By 
Robert Graham, M.D. 8vo. 3s. 

Minutes of Cancer; being reports of Cancerous cases, suc- 
cessfully treated by the new mode of Pressure. With Obser- 
vations on the nature of the disease as well as the method of 
practice. By Samuel Young, Member of the Royal College of 
Surgeons, &c. 8vo. parti. 6s.; part ii. 9s« 

Practical Observations on the Action of Morbid Sympathies, 
as included in the Pathology of certain diseases ; in a series of 
letters. By Andrew Wilson, M. D. 8vo. 9s. 

Observations on the Nature and Cure of Dropsies. To 
which is added an Appendix, containing several cases of Ang na 
Pectoris, with dissections^ 5cc. By John Blackall, M. D. 8vo. 
10s. 6d. 

Natural History and Gboloot. 

Index Tescaceologicusy or a catalogue of Shells, British and 
Foreign, arranged according to the linnean System. By W, 
Wood, F. R. and L.S. Crown 8vo. fis. 

Transactions of the Wernerian Society, vol. ii. part. iL for 
1814—17, 8vo. I6s. 

Report of a Committee of the Linnean Society of New 
£ngland,> relative to a lai|;e Marine Serpent, seen near Cape 
Ann, in Massachussetts, in August ISl?? 8vo. Ss. 

A short Introduction to the Study of Geology, comprising a 
new theory of the elevation of mountains, and the stratification 
of the.earth By Joseph Sutcliffe, A. M. 8vo. Is. 6d. 

A Syllabus of Lectures in Mineralogy, containing a metho- 
dical distribution of minerals. By Edward Daniel Clarke, 
LL.D. Professor of Mineralogy in the University of Cambridge. 
Foolscap folio, ll. is. 

Topography. 

A General History of Malvern, intended io comprise all the 
advantages of a guide, with the more important details of che- 
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mcalp nanenloffCBil, and statistical' information. By John 
Cbambersy Esq. Crown 8vo. 58.; demy 8vo. with ^tes, lis. 

Illustrations of the Island of Stafia, in a series oif Tiews, ac- 
companied by a topographical and geolo^cai descriptioa. By 
Wiluam DanieU, A.R.A. Imperial 4to, 9l.2s; 

Observations on the State of Ireland, principally directed to 
its agricultural and rural population ; in a series of letters 
written on a tour through that country. By W.CurwenyEM}. 
M. P. 8vo. 2 vols. U. Is. 

The History of Gainsbrugh, to which b added a Historical 
Account of Stow. By Adam Stark, 8vo. lOs. ; laige paper, 
11. Is. 

VOTAOE3 AND TeaTELS. 

The Narrative of an Expedition to explore the river Zaire» 
usuiUly called the Congo» in South Africa^ in 1816, under iha 
direction of Captain J. K.Tuckey, R. N. Published by per- 
mission of the Lords Commissipaera of the Admiralty. With 
U (dales, 21.2s. 

Travels through some parts of Germany^ Poland, Moldavia, 
and Turlcey. By Adam Neale, M.D* late Physician to the 
British Embassy at Constantinople, &c Illustrated by eleven 
coloured plates, 4to. 2U 2s. 

The Traveller's Guide down the Rhine, minutely describing 
the modes of conveyance, the picturesque scenery, and every 
o^er object that can interest a strauger, or facilitate his 
journey; illustrated by a correct Map of the Rhine. By A* 
Schreibeff, Historiographer to the Grand Duke of Baden, 12nio» 
8s. 

Observations on Greenland, the Adjacent Seas, and the 
North* west Passage; made in a voyage to Davis's Straits, doang 
the summer of 181 7. By Bernard (XReiUy, Esq. IHnsiraltd 
with maps and other engravings, 4to. 21. 2s. 

The Travels of Marco Polo, a Venetian, in the thirteen^ 
c^tuiy ; being a description, by that early tiavdler, of re- 
markable places and things in the eastern parts of the worid ; 
translated from the Italian, with notes. By Wm. Maiadeo, 
Esq. F. R. S. ; v?itb a map, 4to. 21. 12s. 6d. ; large piqper, 
41. 4s. 

A Journey to Rome and Naples, performed in 1817 » giving 
an account of the present state of society in Italy; and con- 
taining observations on the fine arts. By Henry Sass, Student 
oFthe Royal Academy, 8vo. ISs. 

Travels from Vienna through Lower Hungary, with some 
account of Vienna during tlie Congress. By Ridiard Bright, 
M. D. ; with plates, 4to. 41. 4s. 

The Stranger*s Guide to the City of New York ; comprisiiig 
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a description of the public buildings, population, markets^ 
public amusements, literary; pbtlosophical, and . commercial 
establishments, manufactures, &c. &c. By E. M. Blunt, of 
New York, 8to. 

A New Picture of Rome ; or Itinerary ; containing a general 
description of the monuments and most distinguished works 
in painting, sculpture, and architecture, both antient and 
moderp, of that celebrated city and its environs ; with forty 
▼lews, and a plan of Rome. By Marien Vasi, 8vo. 193. 

La Scava, or some account of an excavation of a Roman 
Town, on the hill of Chatele, between St. Dizier and Joinville, 
discovered in the year 1773 : to which is added, a Jdumey to 
the Simplon, by Lausanne, and to Mont Blanc, through 
Geneva. By the author of Letters from Paris in 1791-9, 
Ac. (S. Weston, D. D. F. R. S.) 8vo. 6s. 

A Journey through Asia Minor, Armenia, and Koordistan, 
in the years 1813 and 1S14 ; with remarks on the marches of 
Alexander, and the retreat of the ten thousand. By John 
Macdonald Kenneir, Esq. ; with an original map, illustrative 
of the marches of Alexander, Xenophon, Julian, and He- 
raclius, $vo. ISs. 

Greenland ; being extracts from a journal kept in that 
country in the years 1770 to 1778. By Hafts Egede Saabye : 
to which is prefixed an Introduction ; containing some ac« 
counts of the manners of the Greenlanders, and of the mission 
in Greenland; with various interesting information concern- 
ing the geography, &c. of that country, and illustrated by a 
chart of Greenland, by G. Fri^, translated from the Cterman 
8ro. lOs. 6d. 

Iceland ; or the journal of a residence in that island (hiring 
the years 1814 and 1815 ; containing observations on the na- 
tmral phenomena, history, literature, and antiquities of the 
island, and on the religion, character, and customs of iti; inha^ 
bitants ; with an introduttion and appendix. By Ebenezer 
Henderson^ vrith a map and engravings, 8vo. 9 vob. 11. 8s. 
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INDEX. 

*^* The Roman numeralt refer to the pagei of the Prefau ; 
the Arabic figures to the body efthe vohme. 

Academy of Sciences of Paris, priie question of, SfiO, 36 1— 
, anatomical prize question of, 378. 

Adam's Feak, a mountain in Ceylon, description of, 28, 30. 
Pilgrimages made thither, HGy^T'^its height determined, 151. 

Adder, specific for the bile of, 141* 

Aerolites accounts of, 292, 293--conjecture on their origin, 294. 

Mrometrr for correcting pneumatic experiments, description o^ 
52, 55. 

African exp^difion, failure of, 146, 147* 

Agaptous vegetation^ observations on, 257-264. 

Alcantara, aqueduct of; see aqueduct. 

Alcohol^ average quantity of, in different kinds of wiQe, table of^ 
152, 154. 

wf/e, cxpenmems on the strength of, 124. 

Alisnia plant ago^ a remedy for hydrophobiA, 142. 

Alkali, from potatoe-stalks, 122, i23*-^a new one discovered^ 
1 52 — account of it, 337-340. 

Almondsy (sweet), analysis of, 125. 

— (bitter) analysis of, 126. 

Altitude instrument^ directions for using, 221, 222. 

^/aimtnt, analysis of silicated hydrate of, 139) ^40. 
■ sijiceous sub-sulphate of, 376, 377* 

Ammonia^ combinations of, with chlorides, 74-77 — * specific 
remedy for the bieof an adder, 141—on the oxide of silver* 
by ammonia, 368, Z69- 

Antigua (isUnd) geological structure of, 312. 

Antiquities^ rec< ntly discovered, notices of, at Chadderden, in 
Derbyshire, 147 — in the Crimea, 148— at Larg!i,in Scotland, 
149 — at Charlton in Cheshire, ibid — Roman Villa, near 
Oxford, 150 — Egyptian antiquities, 151— antiquities near 
ChiuHi, 384 — at Paris, ibid'-^i Bushire, 385— at Hieres, ibid 
— at Avignon, t6i<^.— various, discovered in England, 386> 
387* 

Apple-trees, blight in, how prevented, 357. 

Aqueduct of Alcantara, Portuguese description of, 283—- account 
of it by Mr. Rennie, 284-— dimensions of its arches, 285, 
286 — appearance a».d analysis of its waters, 287, 288— de- 
scription ot the reservoir, 289— inscription on its south side^ 
ibid, 290. 

Arabic digits, on the formation of, 321, 322. 

ArtSy fine, progress of, at Rome, 147) 148. 
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Atmotpkerical phenomena^ I8I7, 132. 

Avignon^ notice of antiquities discovered at, 385. 

^jres, (stone) ancient, discovered in France, 145. 

Jxle treCf moveable, notice of,»121. 

Azimuth compassy directions for using, 219-221. 

B. 

BabyUmian cement y analysis of, 130. 

Bacon (Lord), scope and influence of the philosophical writings 
of, considered, 173, 174. 

Bngnoldy (Capt.) account of a table furnace, 131. 

Bamboo, account of, 46-48, particularly those of South Ame- 
rica, 48-50, and of the tabasheer, or inspissated juice of the 
South American bamboo, 50, 51. 

Banks, (Sir Joseph) honourable tribute to, 344, 345. 

Banksy (Mr.) on the case of a child that had swallowed a knife, 
265, 268. 

Barometer, (new) notice of, 120. 

Barbadoes, (island) geologWal btructure of, 311. 

Bartholomew (St.) island of, its geological structure, 312. 

Basseterre^ geological appearances of, 318, 31^. 

Bauer's, [^It,] publication of slrcliizia, notice of, 152. 

Beet'TOott expense of making sugar from, 35/, 358. 

Bills of mortality, remarks on, 307, 308. 

Biot (M.) observations of, relating to the operations undertaken 
to determine the figure of the earth, 340, 351. 

Blight in apple trees, prevention of, 357. 

Boag (Mr ) notice of his discoveries in Eg}'pt, I72. 

Brandcy (Mr.) report of his lectures on mineralogical chemistry, 
64— -account of platinum and its compounds, 64-66 — and of 
Biercury,67»68— of copper and its compounds, 69 — of lead, 
69,72 — tests for discoveiinglead in water, 73 — and in wmes, 
ifruj— table of the average quantity of aldohol in different 
kinds of uine, 152, 154— K>n iron, its compounds, and uses, 
291, 299— on tin and its compounds, 299, 300— reply to 
Dr. Young on the London Pharmacopoeia, 359, 360. 

jBr«t«/er, (Dr.) instrument of, fur distinguishing minerals, 139 
— observations of, on a singular affection of the eye, in a 
healthy stale, 173 — history of his kaleidoscope, with remarks 
on its supposed resemblance to other combinations of plain 
mirrors, 324, 336. 

BriJ^C5, notice of improvements in the structure of, xvii. 

Brisseau-Mirbcl, (C. F.) observations of^ on cryptogamous and 
agamous vegetation, 257-264. 

British Museum, receipts and expenditure of, 38 1 . 

Bruce f (Robert, king of Scotland) tomb of, discovered^ 143. 
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CaAniuntf a uew metal, notice of, SJO* 

Caldas de Rainha^ account of the mineral spiii\gf q(, SOp 62— 

Analysis of them, 63, 64. 
Calomely process for manufacturing, 131, 132. 
Cambridge^ new observatory at, 117. 

Girr, (Mr.) nutice of his machine for sweeping chimnies^ lt%. 
Cattle^ liealth of, promoted by the use of salt, 146. 
Cement^ (Babylonian) analysis of, 130. 
Ceylon, brief notices of the natural history o^ ?33-235. 
'Child^ case of, that had swallowed a knife, 2U5.268. 
Chimse mode of making sheet lead, 369* 
CkininieSy apparatus for sweeping, described, 354-356. 
Chloride of silver, reduction of, by hydrogen, 360. 
Cholesteric acid, accounts of, 125. 

Christopher, (St.) Island of, its geological structure, 320. . 
Chromic oxide and acid, experiments on, 124« 
Coalf new products from, 370. 
Cochrane f (Lord) observations on the lamp- reflectors of, 178- 

180. 
Cockereil, (Robert, Esq.) observations of, on the origiDal compo- 
sition of the statues of Niobe and her children, 99*1^03* 
Com, ancient British, discovered, 144— -Roman and eariy 

English coins discovered, 3S8, 389. 
Colours of waters, observations on,81-99«-chaDge of coloarby 

acids, 125 — and by heat, 129. 
Comity (new) notice of, 117*^8upposed transit of one, yJM^ 118. 
Congo, ^ee Zaire, 
Cooper* s-hill^ ancient subterraneous apartments discovered at, 

143. 
Copper and its compounds, account of, 69— native copper found 

in North America, 140. 
porn, (musty) simple process for purifying, vii. 
Cotton Goodsy on the spontaneous combustion of, 367» S68« 
Covent Garden Theatre^ account of the ventilation of, 300-305. 
Cranch, (Mr.) collector of natural history in the expedition to 

the Congo, biographical memoir of, 111-116* 
* Cryptogamous vegetation, observations on, 257-264. 
Crystallization^ (saline) experiments and observations on, 106- 

111. 

D. 

DanielU (Mr.) mistake of, corrected, 188. 

Davy, (Sir Humphry) abstract of his discoveries and reseuches 

concerning flame, and the safety lamp, i., vi. — his safety lamp 

applied to an argand lamp, 124. 
Davy^ (Dr. John) descriptiun of Adam's Peak, in Ceylon>S5, 
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30 ■ iHilywH o| lodmi make^atonef, 124*-<«ketehoi of tbe 

a»taral hktorj of CeykHi, 233^235. 
Diamondf^ embedded, notice of, 378* 
Dick^ (Mr.) observaiions of, on tbe paraUei ioad» of Lochafaii, 

175-177. 
Dip^MicromeUr^ and Dip-Sector ^ observations Oft tli» uas oiy 

223, ^24. 
Dipping Needle^ directions for using, 2 LI, 212. 
DamiMica^ (Island), geological strucmre of, 317» 31(^. 
Dracontius^ poems of, discovered, 143. 
JDr^ Rotf suggestions for preveoUng» 122. 
i>M/oii^and Peiit^ (MM.) Memoir of^ on radiant lioat^d64- 

366. 

E. 

Earth, observations on the figure of, 235-247— on the know- 
ledge which the ancient Egyptians appear to have had of it» 
247-249— observations on the o|>erdtions undertaken to de- 
termine the fi:^ure of the earth, 340, 351 — account of rain of 
earthy mutter in Naples, 370, 3/ 1 • 

Eartkquakf*^ notices of, 134, 135, 372. 

Edgeware Parish^ population of, 309. 

Ehnes[}ii\v.) observations of, on the construction of prisons, 
190-192. 

Exports, extraordinary, from Liverpool, 145. 

Eye, singular affection of, in a healthy state, 173. 

EngUmdf proofs of the increasing populousness of, 305-310* 

Engleftdd (Sir llenry), directions for using the barometer of, 
229, 230, 

EruptiQM of Vesuvius, in 1SI7. account of, 199-201. 

Effe, notice of a newly discovered membrane in, 379* 

Euiiatia (St.) Island of, its geological structure, 321. 

F. 

Faraday (Mr.) observations of, on some combinations of am- 
monia with chlorides, 74*77 — and on the sounds produced 
by flame in tubes, &c. 274-280. 

Feetkam (Mr.), apparatus of, for sweeping chimnies, described, 
354-356. 

Figure of the Earth, observations on the operations undertaken 
to determine it, 340-351. 

Fire damp^ explosion from, 370. 

Flame, nature of, ii.— may be extinguished by cooling, iiL<— na- 
ture of the light of flames, iv. 

Flax, Report of the Committee of the House of Commons on 
Messra. Hill and Bondy^s, and Mr. Lee's petitions relative to 
machinery for the mauufltcture of flax, 30, 31— evidence of 
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Mr. Millington on this- subject, 32-40— of other witnesses, 
41-44«--di$ingenuity of the French, concerning these macbines, 
exposed, 186, 187. 

FUiidSf observations on the boiling point of^ 3S1-363. 

fly in turnips, prevention of, 357- 

Fossil Remains^ notice of, 377^ 378* 

G. 

Garnctt (Mr.), observations of, on the production of ice at the 
bottoms of rivers, 268-274. 

Gay Lussac{M.)y observations and experiments of, on tbe boil- 
ing point of fluids, 361-363. 

Geology of the West India Islands, observations on, 311-323. 

Glacier^ increase of, in Switzerland, 134. 

Gottingeny Royal Society, prize question of, 36 1. 

Grandterre, geological structure of, 312. 

GrasseSf observations on the natural family of, 46-52. 

Grenadints (Islands), geological structure of, 314. 

H. 

Hall (Dr. Marshall), description of an aerometer for correcting 
pneumatic experiments, 52-55'^-experiroents and obsenra- 
tions of, on vision, 249-257 — on a mode of preserving some 
vegetable remedies, 366— on the spontaneous combustion of 
cotton goods, which have been embued with linseed oil, 307- 

Halvy (lunar) described, 37 1« 

Hampstcad (parish), population of, 309* 

Harpintlla, a new musical instrument, notice of, 120« 

Ilarpootty new, notice of, 121 — and of harpoon guns, ib> 

Harvest moon, phenomenon of, 354. 

Hatchttt (Mr.), process of purifying musty corn, vii. 

Heartwood of trees, remarks on the office of, l69* 

Heaty change of colour effected by, 129> 130 — experiments and 
observations on radiant heat, 36*4-366. 

Herculancum, conjecture on the cause of the destruction o( 382. 
attempts to unroll the Herculaneum MSS. ibid. 

Hill and Bundy (Messrs,) machinery of, for manufacturing flax. 
Report of a Committee of the House of Commons, 30, 31 — 
evidence of Mr. Millington concerning their inventions, 32-40 
—of other persons, 40, 44. 

Hoopoe^ shoU 375* 

Horner^ (Mr.) account of a new photometer by, 118-120. 

Humboldt (Baron), observations of, on the natural fisiraily of the 
grasses, 44-52. 

Hydrate of silica and alumina, a new mineral, notice uf, 376. 

Hydrometer^ directions for using, 223. 

Hydrophobia^ remedies for, 141, 142. 
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I. 

Icct observations on the production of, at the bottoms of riters, 
268-274— process of floating masses of ice, from the north, 
372. 

Illumination of streets, remarks on, 177-I8K 

Inkf directions for making, 296. 

Iodine, observations on the crystallization of, 364. 

Iron, effects of water and oxygen, in oxidizing, )69, 17^>— 
native iron, where found, 293 — different classes of iron ore, 
295— pynies, t6i(/,— magnetic iron, i6irf— specular iron ore, 
ihid — haematites and argillaceous iron stone, ^96 — properties 
and uses of iron, 296-299. 

Jordan (G. W. Esq.), observations of, on the colours of waters, 
81-99. 

K. 

Kaleidoscope^ history of Dr. Brewster's invention of, 324-326 — 
observations on its supposed resemblance to other combina- 
tions of plain mirrors, 326-336. 

Kater, (Capt.) notice of his experiments for determining the 
length of the pendulum vibrating seconds in the latitude of Lon- 
don, l68^on the length of the French metre, estimated in 
parts of the English standard, 1 69— directions of, for using 
the instruments executed under his superintendance for the 
northern expeditions, 202-216— on the use of bis repeating 
circle and azimuth compass, 217-— on the altitude instrument, 
221, and hydrometer, 223. 

Knighty (T. Esq.) observations of, on two general principles in 
the method of differences, x.— on the construction of logarith- 
mic tables, xi. 

Knight^ (T. A.) observations of, on the office of the heartwood 
of trees, 169. 

L. 

Lace^mmaking, notice of improvements in, xv. ^ 

Lake formed in the valley of Bagne, in the Valais, description 
of, 372. 374. 

Lead and its compounds, account of, 69-72— tests for detecting 
it in water, 73— sugar of lead not used in adulterating wines, 
i^irf— oxide of lead crysUllised, 363— Chinese mode of mak- 
ing sheet lead, 369- 

Lee (Mr.) nmchinery of, for manufacturing flax, observations 
on, by a committee of the House of Commons, 31— evidence 
of Mr. Millington concerning it, 36-40, and of M^. Lee and 
other persons, 42-44. ^ 

Literature, causes of the vicissitudes of, 4-10— observatiohs on 
the studies of literature, the arts and sciences, 11-94. 
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Litiia, a new alkali lately discovered in Smdati, aeoooni of 

337-540. 
Lherpooly extraordinaryexports froniy 145. 
Luda (Su), island of, its geological 8tractare» 3l6. 

M. 

M^Mre (Mr.) osbertations o^ on the geology of the West In* 

dia Islands, 311-333. 
MucrmneteTf directions for using, 285, 22& 
Magnetic forut observations on, 212* 
Jtf4i(f«eitMi applied as a test for iron, 136, 137— ^orrichini's 

experiment in, repeated by Mr. Playfair, 138. 
Mfmnmtkf renains of, discovered, 140. 
MangflneUf metallic properties of, 126. 
Mariegalanie (island) geological structure of, 312. 
Martimco (island) geological structure of, 317. 
Mary4e-hone Parish^ population of, 309. 
Mathematical prixc queitums for 1820, 353, 354. 
Mausoleum f ancient, discovered, 385* 
Measures, ancient model of, discovered, 144— model of Roman 

measures, 382, 383. 
Medical Society of Paris, prizes offered by, 379* 
Mercury and its compound^ account of, 67^ 68. 
Meteoric iron^ character of, 371» 372. 
Meteoric stones, accounts of, 292, 293— conjectoree on their 

origin, 294. 
Meteorological diary for December 1817^ and Jtnnafy aad 

February 1818, 193, 195— for March, April, andMaj^^l, 

393. 
Meteors, (luminous) accounts of, 132, 133. 
MiUington (Mr.), evidence of, concerning the- improved ma* 

chinery for manufacturing flax, 32-40— his observations on 

the illumination of streets, 177*181. 
Minerals, instrument for distinguishing, 139* 
Mincralogical chemistry^ report of Mr» Brande's lectures ooy 

64-73, 291-300. 
Moiri Metallique, on the manufiacture of, 368. 
Biomtkelli (Signor), Report of, on the Eruptioa of BCoant 

Vesuvius, in 1817, 199—201. 
Montserrat (Island) Geological Structure ai, 319. 
Mosaic Art, Obaervations on, 389, 39b. 
Mmrray (Dn), experiments and obiervations of, on muriatic 

gas^ I7i» 179— on the relation of the Law of Definite 

Proportions in chemical combination, 174. 
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hapier (BIr.)» Rentrks of» on tke inflamice of Lord Baoon'f 

PUkMphical Writings, 173.174. 
Nautical Ifutrument, improved, notice of» 121, 182. 
Neois (island) geolc^^ical structure of» Sl% 320. 
Hiee, geology of the country around, 173* 
.^^cr (river), conjectures relative to Uie course of, 155, 156. 

Objectioos to its supposed identity with the River Zaire or 

Congo, 157, 158. 
Niobe^ observations on the original composition of the statues 

of, and of her children, 99-103. 
Northern Expeditions, instructions for the use of the instru* 

ments intended for, 202-830. 
Numbers, developement of some curious properties in the 

powers of^ 55-59. 

o 

Otioe-trees, method of propagating, 356, 357. 
Orchidea, select, from tne Cape of Good Hope described, 
104, 105. 

P 

Parallel roads of Lochaber, observations on, 175-177* 
Pargasite, a new mineral, notice of, 138. Its constituent 

parts, 139. 
PeUetier (M.), observations of, on the venom of the common 

toad, 127. 
Pendubim of a clock, experiments for determining the length 

of one, vibrating seconds in the latitude of London, 168. 

Observations necessary to obtain the number of vibrations 

made by the pendulum of a clock during a certain interval, 

203-207. 
Pharmacopoeia of the college of physicians. Observations on, 

358-360. 
Phillips (Richard, Esq.) remarks of, on Dr. Ure's experiments 

to determine the constitution of liquid uitric acid, 162-167. 
Photometer (new) account of, 118-120. 
Platinum and its compounds, account of, 64-66. Plathium 

wire, ignited, 369, 370. 
Pljfmouthy incombustible storehouse at, 354. 
Plymouth Breakwater, notice of 120, 121. 
Polar Seas, observatk>ns on the expedition to, 182-186. 
Pompeii, conjecture on the probable cause of the destruction 

o( 382. ' 
Pemd (B&.) Lalande's medal awarded to, 120. And thatof 

the Ro3^ Academy of Sciences at Paris, 354. 
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Papidau$ne9s of England, otnenrKtJons on the meanve o^ 306^ 

510. 
PotaiotMalks^ alkali obtained from, 123, 129— yellow dye ob' 

tained from their tops, 125— native country of the potatoe, 

158.. 
Prmtingj improvements in, xir. xv. 
Prisons^ remarks on the construction of^ IpO, lp2. 
Proaedingi of Societieii — ^The Royal Society of London, l68« 

171,551-353— the Eoyal Society of Edinbttrgh, 171-177. 
PubUcationSf select lists of, 196, 394. 
PugtVi head of the Saviour discovered, 389. 
PulmoMry consumption, relieved by the vapour of tafi 380. 

R. 

Ratfiy extraordinary fall of, 13€-— accouut of rain of earthy 
matter, in Naples, 370,371« 

Rat/Sf composing the solar spectrum, accouot o^ 77*81. 

Rennic (George, Esq.), account of the mineral springs of Caldas 
de Rainha, 6o-64— description and measurement of the 
aqueduct of Alcantara, 281-291. 

Repeating circle^ directioDS for using, 213-219. 

Rivers, on the foqoation of ice at the bottoms of, 268-374. 

Roller ffumpt notice of a new one, 356. 

Roman station, discovered, 383. 

Roscoe (William, Esq.), discourse of, on the origin and vicitsi- 
tudes of literature, science, and the arts, &c. 1-— the causes 
of such vicissitudes stated, 4, 10.— H}b8ervations on the studies 
of literature, as distinguished from the arts and sciences, 11— 
and on the studies of Uterature, the arts, and scieuces, I3« 
24. 

Royal Institution, present state of, xx— list of new members, 
xxi— and of books presented to its Ubrary, xxii., xxiv. 

Rotfal Society of London, proceedings of, 108, 171. 

Royal Society rf Edinburgh, proceedings of, 17I9 177* 

s. 

Saba, (island) geological structure of, 321. 

Safety-Lampy observation on Sir Humphry Davy's, vi. — ap- 
plied to the argand lamp, 124 — account of his ignited wire 
lamp, 128. 

Saline crystallization, experiments and observations on, 106, 
111. 

Salty benefit of, in feeding cattle, 146^its medical properties, 
381. 

Santa Cruz (island) geological structure of, 313, 314. 

Sarcophagus ancient, notice of, 385. 

Saxon antiquity, discovery of, 147* 
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Sea vmter^ apparatus for raising up^ from certain depths de-* 

scribed, 231, 253— directions for its use, 227-228 — on the 

use of distilled sea.water, 380* 
Sepulchre^ ancient, notice of, 384. 

Shillibeer [^It.)^ suggestions of, for preventing the dry rot, 122. 
Sfup^ supposed buried in the earth, discovered in Africa, 150. 
Snakc'Stones of India, analysis of, 124. 
Solar sptctrum^ observations on the rays composing it, 779 81. 
Soundsj observations on, produced by flame in tubes, itc, 274, 

280. 
Spoo«-6i7/ (white) shot, 375. 
Steel, prc^jerlies of, 298, 299- 
Stone^ account of porous vessels of, 146 — observations on mete- 

one stones, 292, 29*. 
ShvmyeeTf (M.) notice of a new metal discovered by, 370. 
Sugar, notions of the ancients concerning, 51 — test for, 123— 

expense of making sugar from the beet-root, 357, 358. 



Table-furnace, account of one, 131. 

Tar, use of, in pulmonary consumption, 380. 

l^elegraphs, celerity of, 356. 

Temperature, on and beneath the surface of the earth, 123. 

Temple of Concord, site of, ascertained, 144—of Castor ^d 

Pollux, excavation around, 384. 
Test for delecting lead in water, 73 — for sugar, 123. 
Thwnas (St.) Island, geological structure of, 313. 
Tin, nature and properties of, 299, 300. 
Toad, the common, account of the venom of, 127* 
Tuckey (Captain),, notice of the voyage to explore the river 

Zaire, 158-160. 
Tungstic acid, how detected, 123. 
Tiinii^, preventive of the fly in, 357. 

u. 

{/rantttm, experiment on, 123, 124. 

Ure, (Dr.) experiroentu and observations of, on saline crystalli- 
zation, 106-111 — remarks on his experiments to determine 
the constitution of liquid nitric acid, l62, l67* 

Variation* transit 9 directions for making adjustments on, 207, 
208 — and for using it, 209, 211. 

Vegetable remedies, suggeslions for preserving, 366, 367. 

Venom of the common toad, account of, 127- 

Ventilation of Covent Garden theatre, account of, 300-305. 

Vesuvius, eruption of, in 1817, described, 199*201. 

VUla, (Roman) discovered in Oxfordshire, 150. 

Vincent, (St.) island of, its geological structure, 315,316. 

Vision, experiments and observations on, 249-257. 
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rokmkuioMii'm the Weit Indie*, geologlctl dwcriplioii of, 31 1- 
321^-geneiml obserrations concerning them, dSl, St3. 

w. 

Wtietif ofoMrvations on the colours of» 81— tnfluenoe of U^t 
OQ the colours of waters, 82-85— ▼arious colours preMmtcd by 
the ocean, 85*92 — and by rivers, lakes, canals, and all in- 
land basins of water, 92«9o— the colours exhibited at the sar- 
fiicet of water reflected by the air incumbent on die water, 

97, 9S. 
lFater-€paut, notice of one, 134. 

Weit India Islands^ observations on the geology of, 911*323. 
WkaU, fossil bone of, discovered, 140. 
WinCf rarely adulterated with sugar of lead, 7S^ table of the 

average quantity of alcohol, contained in difierent kinds of 

wine, 152, 154. 
WoUaston (Dr.), observations of, on the use of some instruments 

intended for the northern expedition, 225, 226* 
Woollen Manufacture, notice of improvements in, xvi. 

Y. 

Teihw dye obtained from potatoe-tops, 125. 
Toung (Dr.), vindication of the London Pharmacopeia, 358, 
359. 

z 

Zaire (or Congo), the River, conjectures respcctiiig the coono of, 
156, 157— objections to its supposed identity with the N^, 
158. — notice of capuin Tuckey's expedition to explore this 
river, 158-160. 

Zircon, discovery of, 378« 

Zoopkj/tic Ammab, remarks on, 374, 375. 
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